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COMMON DECKS 

COMPILE 

FNTSRCH 

READPP 

BITFINIT 

RELOC 

PPTIME 

COMCOMP 

TRNCOM 



PROGRAM LIBRARY CONTENTS 

the deck containing definitions of system symbols 

a routine to search the FNT for a specified file name 

a routine to read a record directly into PP memory 

a routine to initiallize PP memory for a call to READPP 

a set of macros which,if calledjwill cause a PP routine to be 

self -re locating 

a routine to enter PP time into the system dayfile 

a micro which defines the COMPASS version number 

a set of declarations for use by the translator subroutines 



TEXT DECKS 

TAPEDS program to generate the tape dead-start card 

DISCDS program to generate the disc dead-start card 

DUMPDS program to. generate the dead-start dump cards 

RECOV program to generate the recovery dead-start card 

PREPP pp portion of the system pre-loader 

PRECP CP portion of the system pre-loader 

STLPP PP portion of the system dead-start loader 

STLCP CP portion of the system dead-start loader 

CMR central memory resident 

MTR system monitor 

DSD system display 

CIO central input/output package 

LDR relocatable loader 

LOD relocatable loader 

MSG routine to' enter messages into the dayfile 
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RFL routine to request field length 

1AJ routine to advance control point 

1BJ routine to bring a job to a control point 

1LJ routine to load a job from the card reader 

10T routine to control printing and punching of output 

ISP 6603 stack processor 

2BP routine to check buffer parameters (FET) 

2EF routine to process error flag 

2ES routine to enter a stack request 

2RC routine to read cards 

2TR routine to read 3000 magnetic tapes 

2TS routine to translate control card statements 

2TW routine to write 13000 magnetic tapes 

ATS STITCH routine 

CHK routine to check output file for RUN compiler 

CKP routine to take checkpoint dumps 

CLL STITCH routine 

CLO routine to close a file 

CLS STITCH routine 

CPL STITCH routine 

CTS routine to process COMMON function 

DIS job display 

DMP routine to dump central memory 

EXU STITCH routine 



1-4 



LBC routine to load binary cards from INPUT 

LOC routine to load octal correctors from INPUT 

MDI routine to move system directory (EDITLIB) 

MEM routine to process MEMORY function 

OPE routine to open a file 

PBG routine to punch binary cards from central memory 

RBR routine to read a binary reeord 

REQ routine to process a REQUEST card or function 

RST routine to restart a job from a checkpoint file 

SRB routine to enter an expanded disc address into the directory 

(EDITLIB) 

TIM routine to process a TIME, DATE, CLOCK, or JDATE function 

WBR routine to write a binary record 

routine to initiallize a blank tape 
1BT 

ICO routine to complete OUTPUT file 

ICY routine to copy a file to the checkpoint file 

IDF routine to dump the day file 

1LT routine to load a job from magnetic tape 

IMF routine to open a tape file (multi-file tape) 

1MR routine to open a tape file (multi-reel tape) 

1MW routine to open a tape file 

10D routine to open a file 

1PL routine to process plotter output (dummy) 

IPO routine to process punch output 

1RI routine to process the ROLLIN type-in 
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1R0 routine to process the ROLLOUT type-in 

1SX routine to enter stack processor error messages into the dayfile 

1TD routine to dump output files to tape 

2CA checkpoint abort procedure 

2CF routine to close files in preparation for the output queue 

2CJ routine to append the control point dayfile to the primary 

output file 

2DF routine to drop a file from the system 

2LA relocatable loader overlay 

2LB relocatable loader overlay 

2LE relocatable loader overlay to process error conditions 

2LP routine to process on-line print output 

2PC routine to process punch output 

2RT routine to read 6000 magnetic tapes 

2TB routine to handle backward motion on 3000 magnetic tapes 

2TF routine to handle forward motion on 3000 magnetic tapes 

2TJ routine to translate job cards 

2WT routine to write. 6000 magnetic tapes 

30T routine to process print output from the OUTPUT package 

4LB routine to handle label -processing 

7TP routine to handle write parity errors on 3000 magnetic tapes 
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LOADER 

OVERLOD 

QXX 

EDITLIB 

EDITSYM 

COPYBCD 

CPC 

IORANDM 

10 

COMPARE 

RESTART 

BKSP 

COPY 

COPYBF 

COPYN 

COPYSBF 

REWIND 



central memory portion of the relocatable loader 

abbreviated central memory loader for loading overlays 

STITCH routine 

program for producing and editting system libraries 

program for producing and editting program libraries 

program for writing discrete print line images on magnetic tape 

program for communicating requests from central memory to 

the system 

routine for processing SCOPE style indexes 

routine to handle blocking/deblocking 

routine to compare contents of two files 

routine to initiate the restarting of a job from a checkpoint file 

routine to backspace a file one or more logical records 

routine to create a job stack on magnetic tape 

routine to copy one or more binary files 

routine to copy selected records or files 

routine to format a packed display code binary file for printing 

routine to rewind a file 



SYSTEXT 



source deck of the system macros 
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DEFUNCT PP OVERIAYS 

Name Replacement 

HLP EDITLIB includes HLP's function 

PBS Punching in I -mode not necessary 

SOS EDITLIB includes SOS's function 

IDS Function included in DIS 

lPvF Dead -start recovery card 

2BD Stack processor 

2DT Stack processor/central memory tables 

2RD Stack processor 

2WD Stack processor 

3SD Dayfile search is not necessary 

4SD Dayfile search is not necessary 

7DP Stack processor 
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COMFILE 
The first of the common decks contained in the SCOPE program library is 
COMFILE . The purpose of COMFILE is to gather all system parameters together 
in one centrallized location so that they may be easily examined and/or 
altered. Each parameter is referenced by a system symbol which consists of 
three parts : 

-- an identifier of one or two characters denoting the category to which the 

symbol belongs; 
-- "." a period following the identifier to indicate that this symbol is 

part of COMFILE; 
--, a mnemonic of 1 to 6 characters suggesting the meaning of the symbol. 

The definition of symbols of the above form should be avoided when COMFILE 
is to be called. 

The system symbols in COMFILE reference the following categories of parameters 

installation parameters 
— system table lengths 

— system locations, words, and bytes 

— pointer words 

— PP resident entry points 
-- monitor functions 

-- quantities of system elements ( number of tables, devices, etc.) 
-- PP direct locations 
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The set of system symbols is easily expandable as new symbols are defined. 
The set is callable from each system routine by use of a single card: 
*CALL, COMFILE 

When COMFILE is called, a listing of COMFILE may be obtained by defining the 
symbol called LISTCOMF before the call to COMFILE. 

SYSTEM SYMBOL IDENTIFIER DEFINITIONS 

C. Most C.x symbols represent 12-bit byte positions within central memory 
words, where bytes are numbered from left to right as through 4. 

C.x symbols are also used to represent first word addresses of 

PP overlays . 
CP. CP.x symbols represent words or start of programs in the CP resident area. 

D. The D.x symbols represent PP direct locations (low core); they are 
equated to 6-bit values from 00 through 77 . 

IP. All IP.x symbols represent installation parameters. 

L. The L.x symbols represent table lengths or lengths of miscellaneous 
quantities . 

• t 

LE. The LE.x symbols represent the lengths of entries within tables. 

M. M.x symbols are equated to the values representing monitor functions . 

F- F.x symbols are equated to error flag values. 

/ * 
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CH. CH.x symbols represent pseudo- channel assignments; e.g., CH.FNT is the 
File Name Table channel. 

N. N.x symbols represent quantities of things; e.g., N. DEVICE is equated 
to the number of allocatable devices within the system. 

0. 0.x symbols represent stack processor orders (commands). It should be 
noted that these orders do not correspond to values used in the code 
and status FET field: stack processor orders are designed for ease of 
use by the stack processor. 

0V. 0V.x symbols represent 3 -character display code PP overlay names. 
There is one such symbol for each overlay; the mnemonic (x) is, in 
all cases, the 3-character overlay name. The appropriate 0V.x should 
be referenced whenever an overlay is to be loaded in order to force 
an entry in the cross reference table. 

P. P.x symbols represent locations of central memory pointer words. 

R. R.x symbols represent PP resident entry points. 

S. S.x symbols represent the right offset of a field within a PP word, 

i.e. the number of bit positions which must be right shifted to right- 
justify the field to bit 0. 
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T. The T.x symbols are equated to the first word addresses of central 
memory tables. In general, these addresses should be obtained from 
the contents of the pointer words rather than direct use of T.x symbols. 

W.x The W.x symbols are equated to values representing the relative 

positions of central memory words within tables. For example, assume 
that the address of a control point area is contained in the PP A- 
register; then to obtain the word containing the job name, the following 
code should be written 
ADN W.CPJNAM 
CRD D.TO 



_6_*/65 / 6 j . ■ 5 C P E 3 , 



********* 

W.CPRES2 

* 
* 

* 
* 



********************* 
EQU 1608 



************* 



SCOPE VERSION 3, 
JN ORDER TO LIST 
SYMBOL *LISTC0MF 



COMF1 LEO 0-°A 
*****************************CbMf , "lLEUOC!0? 

COMFlLEOQOOS 

C M F J L E.0.0_0.p_4. 

SYMlor"DEFINlT!ON ; . ""COMF'lLEOOfl 03 

COMF.ILE0 0O* 



COMHQN 

THE CONTENTS OF uc 
t SHOULD .3E DEFINED 



0! 



COMF1 LE', 
PRIOR TO. 



THF 
CALLING 



COMFtLE 



*************** 



PCPADR 

LCPA'DR" 

T.CPZ 

T.MON 



T,STO ; 
T.CIDLE 
T.PIDLE 



T.PPR 
T.CLK 
T.SLABJL. 
T.DATE 

T, JDATE 
T«SLAB2_ 
T.SLAB3 

T.SLAB4 

T.SLAR5 
T.SLAB6 
T.MSP 

_ T.MSC 

T.CPS 
T.PPSO 

...T.PPSi 

T,PPS2 
T.PPS3 : 
T,PPS4___ 
T.PPS5 
T, PPS6 
T,PPS7_ 
T.PPS8 
T.PPS9 

T.TMP ; 

T.CPT1 



IF 
"LIST 

EJECT 
ECU 2200CB 
"ECU 

EQU 

EOU 

:"eqV 
; EQU 
_EQU 

EOU 

EQU 
„EQU 

EQU 
. EOU 

EOU 



*********** 

«" D £ F 'LJ 
"~*L 



**************** 
STCOMF,! 



2 B 
20B 
gift 
■-■■■■-, 228' 
238. 
24B 



EQU 
EOU 
EQU 
EQU 
EQU 

.ECU. 
EQU 

.EOU 
EQU 
EQU 
EOU 
EOU_ 
EQU 
EQU 

_EQU 
EQU 
EQU 

_EQU 
EQU 



25R 
30B 

318— 

31B 

27B 

32B 



33N 

34B 

35P„ 

368 

37B 

__4Q8_ 

40P 
41B 
42B__ 
43H 
44B 
_4 5B_ 
46B 
47B 
50P_ 
51R 
52R 
55R •". 
56B 



COMF1 LEO 07_ 
COM> = "l"L'EWd"0 8 
******************************COMFl!,E00009 

COMFlLEOOOlO 

_ — . ■ . c Q M p-j-^-g o"o'o"i"i~ 

comFileoooi? 

:.'■ comfileoq015_ 

_^_^_____^^__ comfi Leo ooi4 

COMFILE00015 
COMFlLEOOOlO 

— ~ .....v ..-.- , ; --.,, — — Q Q M KTL E'O Oil 1~. 

COMFlLEOOniB 
COMKiLE00()19_ 
~^~ ^~ ~~~ COMF1 LEO 020 

COMFILE00021 
COMF ILE0Q02? 

■ ; ■: ■■. ... . ■■■: ■ WvQ n M F "1 L E 'ti i 2 3 

COMI--ILE00024 

. V \ : - ■■■ ■'■ ■■ ■ - , . COMFILE Q 2*5 

~~~~~ ' ' " COMF1 LEO 26 

COMFILE00027 

COMF1 LEO 2fl_ 

■■^■.i -:.'...: ■-■: ■■■■ "~~~~ ~~ ~~ COMFJLE00029 

COMFILE00030 
: : . . . . COM^ JLE00031_ 
"~" " " " " " COMF1 LEO 3? 

COMFILE00033 

COMFILE00034 

COMFILE00035 
COMFILE00036 

_COMFlLE00037. 
COMF1 LEO 03R 
COMFILE00039 
COMFILS0Q040 

"COMFlLE0 00'4i 
COMFILE0004P 
COMFJLE00043 

"COMF"lLE0Q044 



1 
i- 1 



IE,DFB3 

LE,DFB4 

lE,DFP5_ 

LE,DFB6 

LF, f nFB7 

L f DFB 



EOU 

EQU 
EOU 



EQU 
EOU 
EQU 
* ,£JF87*1006 
T.UB ; EQU 
,jG f D?RPTR.: ; :.EQU_ 
C.DIRRBA EOU 
C-.DIRR8N EOU 

CDJRPRU EQU_ 

C.DIRCMA EOU 
C,DJRUNT EOU 
S.DIRPT _EOU_ 

SiDIRPfT EQU 
C.HBTWPL EQU 
C.RRTRBR EQU 
'SyRHTRBR^E'G'tr 
C.RRTFB . .EQU 
S,RR7RND ;.EQU. 
"S7RRTREL"~""EQ(r 

c.rrtau eou 
c.rptpru equ 
cYrrtlrb 

C.RBTLPR 



10 OB 
10 08 
10CB 



3 OB 

4 OB 

J^JP1.10.»JfEjL.P/B,l»t6 i OP 32* 
T t DFB + l f DFB/108*3,OB 



C M F I U E 5 6 6 

COMFHE00567 



EOU 
: EOU- 
_EJECT 
L~I'S"T 
EJECT 



Ug t't FB3+UE, 



2 
3 
4 



1 
1 
4 




1 

T 
X 



2 

3 



4 




C M F I U E 5 6 R~ 
COMF'H.EO0«569 

°£Ell klLy^*. 1 - 1»_ D L R 6+t e c 6 m f i- i. e o o 5 7 n 

'T. rco'MF'Vl,"ED0 57~r 
11/1. COMFILE0057? 
■••■■■-- •■:-■ ; COHF?LEU057,V 

C W \\ ED"05"7 4 
C D M F j t, g 5 7 ^ 
COMF|tE0057(S_ 
COMF I UE0Q577 
COMFlLE'0057fl- 
COMPEL, £0 5 79_ 
Cb'MKitEW5 8ir 



10/25 
10/25 



11/16 

11/16 

Ti / T6" 

11/16 



11/16 

11/16 

T1 / 16" 

11/16 



COMFH.E0058J 

COMFILE00583 

■:C"OMril"t'0"0"5'8"3": 

c o m f- m e o o 5 8 4 ; 

_COMFH,g00585 : 

cmriLEWdblT 

COMFit, E0q^87 

_COMF II. E 0583 
COMn'l'EDo'SB'^ 
COMF|l,EO059(J 
COMF ILE0 0591 ; 
COMnVE0 5'9r 
COMFJLE00593 



I 

to 
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The organization of the dead-start loader is as follows: 

The first two records on the system tape are concerned with dead-starting. 
The first one is ELR (called preloader) and has the job of copying the tape to 
disc (or some allocatable device) . The second is STL which actually loads the 
system from the allocatable device. 

The programs are subdivided in the following way: 

ELR The two major divisions are the portion that runs in the peripheral 

processors which is called PLRPP and the part that is executed by 

the central processor which is called PLRCP. 

PLRPP 

This is divided up into a tape-read program which reads central 
memory, and a disc-write program which reads the information from 
central memory and writes it on the disc. At the end of the write 
program is a set-up program which is written on the disc at the 
end of preloading and is used to bootstrap in STL from disc. 

PLRCP 
- : This program accepts the information from the read program., checksums 
it, and arranges it in the proper format for the write program. 

STL This record contains the PP resident and the recovery package as 
well as the programs to load. There are also two of these, STLPP 
and STLCP. 

STLPP 

This reads the information from disc and transfers it to central 

memory as well as sending MTR to PPO, DSD to 

PP9, and the resident to each of the other PP's. 
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STLCP 

This receives the information from the STLPP program, checksums it, 
compares the checksum, and arranges all programs that are central 
memory resident in their proper place in central memory. It also 
inserts the addresses of all library programs into the directory. 

Depending on the channel of the card reader, three different settings of the 
dead-start panel are necessary. One setting is used by people with card reader 
on channel (if any such exist), another must be used for card reader on channels 
1-11B, and the third for channels 12B or 13B. 

The setting for channel is: 



select card reader 

select input for EOR 

activate channel 

input on channel into location zero 



Words 0010 through 0014 are irrelevant. 

Note : E is the equipment number of the card reader. 



word on 




Panel 


Setting 


0001 


7700 


0002 


E000 


0003 


7700 


0004 


1400 


0005 


7400 


0006 


7100 


0007 


0000 



The setting for channels 12B or 13B is : 



Word on 




Panel 


Setting 


0001 


75xx 


0002 


77xx 


0003 


E000 


0004 


77xx 


0005 


1400 


0006 


74xx 


0007 


71xx 


0010 


0000 



select card reader 

select input to EOR 

activate channel 

input on channel into location zero 



Words 0011 through 0014 are irrelevant. 

Note: xx = the card reader channel 

E - the equipment number of the card reader 
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The setting for channel 1-llB is: 



Word on 
Panel 

0001 
0002 
0003 
0004 
0005 
0006 
0007 
0010 
0011 
0012 
• 0013 
0014 



Setting. 



1410 
73xx 
0006 
75xx 
7112 
0000 
77xx 
E000 
77xx 
1400 
74xx 
71xx 



load A with 10B 

send part of panel out to another PP 

disconnect channel 

leave this PP on channel 12 



select card reader 

select input to EOR 

activate channel 

input into location zero 



Note: The dead-start process adds a word of zeros at the end of the panel so 
this is why the last instruction will read into location zero. 



A fcl^.I-21 setting for dead-starting directly from tape without the use of cards 

is also provided, p '* :" - '-"•""'■^ -""■_/; .""■"■■' '.-':'.■" -;_' "'c'-;"'-"!""^ 

Word on 
Panel 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0010 
0011 
0012 
0013 
0014 



75xx 
77xx 
EOOu 
77xx 
0010 
77xx 
1400 
74xx 
7bcx 
0073 
0112 
0007 



disconnect channel 

select tape unit 

rewind tape 

select input to EOR 
activate channel 

read record into location 73B 
jump to beginning of record + 7 



Note: This can only be used is the tapes are on channels 12B or 13B. 

xx = the channel of the tape 
E = the equipment number of the tape 
u = the unit of the tape 



/DEAD 
( START 
BUTTON IS J 
\ PUSHED/ 



■* 



DEAD-START CARD 
READS PLR FROM 
TAPE 



J TAPE -READ PROG 
i PLACED IN PP1; 
-£j DISC-WRITE PROG 
IN PP2; CP PROG 

IN CM 



U 



J TAPE READ PROG 
r>! READS DATA FROM 
TAPE, WRITES IT 
TO CM 



■» - - 



{ CP PROGCHECK- 
j SUMS DATA, FOR- 
J MATS IT FOR DISC, 
/ STORES IT FOR 
WRITE PROG 



WRITE PROG 
READS DATA FROM 
CM AND WRITES 
IT ON DISC 



J E0F V 
' -OCCURS 



CP PROG GOES i 

INTO LOOP; WRITE j 

->! PROG WRITES" STL J 

| SET-UP"' PROG ON ' 

I DISC 



y tim . ^ 



~7 



NOTE: IN THE J 
| CASE OF DEAD- j 
jv! START FROM DISC,!- 



THE DEAD -START 
CARD READS M STL 
SET-UP" 



IN DEAD-START 
FROM TAPE, PLR 
y READS n STL SET- 
j UP "AS ITS LAST 
I ACT 



j IN EITHER CASE 
|"STL SET-UP" IS IN 
->' CONTROL &. MOVES 
* STLPP'' TO PP1 & 

"stlcp"to CM 



■» 



JSTLPP READ DATA 
j FROM DISC, 
-/WRITES IT TO CM 



L 



! STLCP CHECKSUMS^; 

J DATA, COMPARES j 

y{ CHECKSUM J- 



->i 






MTR SENT TO PPO.j 
DSD TO PP9, PP- | 
RESIDENTS TO f 
PP2-PP8 (ALREADY; 
INPP1) ■ j 



■> 



ALL CM-RESIDENT 
LIBRARY PROG 

.'REMAIN IN CM; 

I OTHER ARE OVER- 

i WRITTEN 



THE DIRECTORY IS J 
BUILT BY INSERT- ' 
>ING ADDRESSES 
INTO PROG-NAME 
TABLE 



! AT END, MTR AND I 

I DSD ARE PUT IN | 

'^ CONTROL & STLPP {" 

EXITS TO IDLE j 
LOOP: STLCP IS 

IN LOOP ! 
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SUMMARY OF CM RESIDENT AREAS 



The Central Memory Resident Pointer Area contains pointers to larger tables 
contained elsewhere in CM, small tables, and various flags. 

The PP Communication Area contains ten 8-word areas, one for each PP, through 
which PP's communicate with each other and Monitor. The Bonitor communication 
area (T.PPC10) is not used. 

The Control Point Area contains seven 200g-word areas, one for each control 
point. This area is used to contain the exchange package, job name, and 
information about the job .which is running at that control point. 

The CP Resident area contains two programs which run at control point zero 
(the storage move program, and the idle package); their exchange packages 
are also kept in the CP Resident area. 

The Equipment Status Table contains one entry for each device (alloca table 
or non-allocatable) attached to the system. Non-allocatable devices are those 
which may be assigned to a single control point, e.g. magnetic tape unit; 
allocatable devices may be used by many control points simultaneously. 

The File Name Table is composed of as many 3-word entries as there are files 
in the system. An FNT entry is set up at the time that a file is created; 
it is not accessible to the user. This table provides a linkage between the 
user program and all required I/O tables and functions . 
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The Record Block Reservation area contains at least one Record Block Reserva- 
tion table (RBR) for each allocatable device attached to the system. Each 
table contains a series of bits which denote whether or not the record 
block which it represents is assigned. 

The Request Stack area is actually composed of two tables: The Device Status 
Table (DST) and the request stack itself. The DST contains one 2-word 
entry for each allocatable device within the system; it is static and its 
contents are defined at assembly time. The request stack contains entries 
which are requests for data transfers, device positioning, or logical operations 
on a file. Each entry is two words in length. The table grows from high 
memory to low. 

The Catalogue and Security Password Index are currently of zero length; they 
are reserved for future use. 

The Installation Area is currently of zero length; it is reserved for installation 
use . 

The Dayfile Buffer area contains eight File Environment Tables and eight buffers, 
one for the system dayfile and one for each of the seven control points. 

The library directory is composed of three sections: The entry point table, 
containing 1-word entries; the program name table, containing 2 -word entries; 
and the bodies of the CM resident programs. The directory may be expanded 
or contracted as programs are added or deleted or as program residence is 
changed. 
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The Record Block Table area (RET) is a collection of individual file chains, 
one for each file on an allocatable device currently recognized by the system. 
When a file is initiated, a single two-word RBT entry is assigned to that 
file; additional entries are assigned as needed. Each entry is divided 
into ten 12-bit bytes, some of which are used as pointers to additional 
entries, other tables, etc. The remaining bytes each contain the number of a 
particular record block assigned to the file in the physical order of their 
assignment. A record block number in an RBT is the ordinal of the bit in an 
RBR which represents that record block. The RBT empty chain is a pool from 
which words may be extracted to construct file chains and to which words 
are returned when the chains are discarded. The RBT expands and contracts 
by 1003-word blocks as files are created and released. 



Overview Central Memory Allocation (65 K/ 
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CMR 



LIBRARY DIRECTORY 



US 6^ 
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RBT STORAGE 
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CMR 



60 



200 



POINTERS 



PP COMMUNICATION AREA 



2000 



CONTROL POINT AREA 



CP RESIDENT 



3050 
3120 
3430 
3430 
3430 
3430 
4440 



EQUIPMENT STATUS TABLE (EST) 



FILE NAME/STATUS TABLE (FNT/FST) 



RECORD BLOCK RESERVATION TABLE (RBR) 



REQUEST STACK 



CATALOGUE" 



SECURITY PASSWORD INDEX- 



INSTALLATION AREA (INS) 



DAYFILE BUFFER (DFB) 



ZERO LENGTH - TO BE USED IN FUTURE DEVELOPMENT 



CENTRAL MEMORY RESIDENT 
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P.ZER.0 

P. LIB 

P.RBR/P.RBT 

P.DFB 



ZEROS 



C.DIRFWA LWA+1 of directory dead-start 

JFWA of directory ! j load flag 







) 



C.RBRAD 



SFWA/2 of length/lOOB ;(LWA+1)/100B< 



FWA of RBRs 



FWA/T6 "' 
of dayfile 



FWA of 
P ' FNT „FNT.„__ 
J FWA of 
.P.EST | EST 



jempty chain jof RBT 



of 



LWA+1 of 

_FNT 

LWA+1 of 
EST 



memory 



mmTiiTmirinm m rfimjjmL 



'i 



P. INS 



installation use 



WMniiimiMMMIMMMh 



P. CAT 

P.SPl 

CTRQSCS" 
stack entry 
P .RQS ,word pai r ct. 



future development 



T.CST 
P.CST2 



Channe 1 




Channel 
1 

Channel 
P.CST3 ; 2 



P.CST4 
T.CPZ ! 



t>sto 

T.CIDLE 
T.PIDLE 

r, ppk 

T.JDATE 



Channe 1 
0003 



Channel 
4 



future development 

""CTRQSFS" numFeY~lFWF/TD"B~oF 

FWA/2 of of 

:que s Jt_ s tack devices 

Channel | FST 

10 ! Channel 



3 



t 



C 



1 



DSTs 



12. 

1 13 



Channel 
5 



Channe 1 

Channel 
7 



Channel 
11 



FNT 
Channel 



! 



it-; 



Channel j LX& 

"Channel j RBT" 

13 | Channel 



Storage 
Move Flag 



rie.-J Uu)c-Cr\ \ 
.-J 
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seconds 



seconds 



milliseconds 



milliseconds 

r 



wiMinni miimmmimL 
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oooo 



oooo 



oo 



D D 



D 



J? ; 






2 



T.CLK 

T.DATE 
T.SLAB2 

* 
a 

T.SLAB6 
T.MSP 

T.MSC 
T.PPSO 



H 



H 



M 



M 



M 



M 



D 



SCOPE VERSION 3 . X 



future 

development seconds 



milliseconds 
mod 1000 10 



■ Hues- 



LAST 



Step Flag 



30 



millisecond clock 



seconds 



milliseconds 



Stcct/c ., 



T.PPS9 __ I , S3L 

t. cm* Wiiniiri ! lirmJ-TiiiinJMTWitJim fim & 



T.TMP I 



MTR Scratch 



T.CPT1/T.UAS GJ[/,100JB„ 



Unas signed Tunas signed"'! . . ., ~ ~ 

J^siiooo.B„.._ ( _ixrL_ 



CPU-^ 



! iniiiiMMijm * 

c :=■ ; -> c pu £>££ 

Bz^> t>o&stir £X/sT 






Z4> cpit-s 
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PERIPHERAL PROCESSOR COMMUNICATION AREAS 
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T.PPC1 



PP NAME OR ZERO 




1 - ~ " 1 

1 1 
' . i 
i i 


i 








v • ' 








i 






; ; 





1,0 
W.PPIR 

\t>\ 
W.PPOR 



W.PPMES1 
W.PPMES2 



W.PPMES3 
W.PPMES4 



b'fi 
W.PPMES5 



W.PPMES6 



T.PPC2 



<]{> 



T.PPCIO 



T.PPClO is not presently used 
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T.CPA7 



CONTROL POINT APvEAS 
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T.CPA1 f 



T-Cp/U 



EXCHANGE PACKAGE 



FLAGS 



CONTROL CARD OVERFLOW BUFFER 



CONTROL CARD BUFFER 



FLft&S 



i 
t 
i 

2'iP 
I 
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i 



l£9 
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351 
i 
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EXCHANGE PACKAGE 



Words 


1 

2 

3 

4 

5 

6 

7 
10 

11 

12 
13 

14 

15 
16 
17 




Program Address(P) 



A0 (Address Registers) 



O O O O O O 



Reference Address(RA) 



Al 



Bl (Increment Register) 



Field Length(FL) 



A2 



B2 



Exit Mode (EM) 



A3 



B3 



RA - ECS 



A4 



B4 



FL - ECS 



A5 



B5 






JM ft 



A6 



B6 






^»m 






A7 



B7 



X0 (Operand Registers) 



XI 



X2 
X3 



X4 



X5 



X6 



X7 
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W.CPSTAT/ 
W.CPEF 

W.CPJNAM 

tf.CPECS/W.CPPRl/ 
\V,CP£cS 

W.CPTIME 

W.PPTIME 
W.CPRCL 

w.ssw 

W.EQP/ . 
W.CPDFM 



W.CPERT 
W.CPTBUF 

W.CPTBUL 
W.CPCAP 



C.CPSTAT 
(Status) 



CONTROL POINT AREA 

y, ir 



C.CPEF 
(Error Flag) 



''V n 



iz 11 



oo 



C.CPSM 1 C.CPRA 
(Storage Move) (RA/1 00B) 



JOB NAME 



Priority 



millisecond count since 
last priorrry £5-mi-i>f>riMJ 



Loader Flag 



Time Limit 



ECS RA/1000B 



C.CPTIML 

CPU Time (seconds) 



PPU Time (seconds) 



C.CPFL 
iFL/lOOBj I _ 
Next Control 
Statement 



ECS FL/1000B 
milliseconds 



milliseconds 



PP Recall (Obsolescent) 



Sense Switches/Lights 



Equipment Assignments 



Last Dayfile Message 



[ C.CPFST 
LXFST_Addr_essl 



C.CPFP 



C.CPERT 



Control Card Overflow Buffer 



W.CPCAL 
W.FSTCC 



Control Card Buffer 



*- Fsr "* W 7/7/ ////. 



W.CPOAE 

W.CPVRNO 
W.CBENC 

yicpR&si 

W.CPAR 



r 




FST Entry for Next Control Card PRU 

T ' T/7 7/77777777/77/m 



20 

21- 

22 
23 

24 
25 
26 
27 



J 



40 
41 



50 
51 



150 
151 
152 



Visual Reel Number 



Op. Assigned ■ 153 
Equi pment 

154 



Stack Entry/ 
Exit Count 



I Auto-Recal! 

W/t/tfr/ 
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CONCORDANCE OF CONTROL POINT FIELDS, 2.0/3.0 



Word. 


Mnemonic 
W.CPSTAT, etc, ' 


Changed 


20 


no 


21 


W.CPJNAM 


no 


22 


W.CPPRI, etc. 


yes 


23 


W.CPTIME 


yes 


24 


W.PPTIME 


yes 


25 


W.CPRCL 


no 


26 


W.SSW 


no 


27 


W.EQP 


no 


30-37 


W.CPDFM 


no 


40 


W.CPERT 


yes 


41-50 


W.CPTBUF 


no 


51-150 


W.CPTBUL 


no 


151 


W.FSTCC 


yes 


152 


unused 


yes 


153 


W.CPOAE 


yes 


154 


W\ cPVp 


yes 


155 


W.CPENC 


yes 


156 


unused 


yes 



Comments 



Msg. count removed, TiAie Limit moved left one byte 

Operator assigned equipment move, RA/1000B of ECS in byte 3, 

FL/1000B of ECS in bytfi 4 

bytes and 1 contain £ msec count since last priority 
re-evaluation (altered by MTR only) 

express flag removed 

this work is being phased out in favor of MTR function 37 
(see IMS) 



now contains pointers and flags for control card processing 
in bytes 2, 3, 4 

Control Card overflow buffer 

Control Card buffer 

FST entry for next control card PRU 

Operator assigned equipment (see 22) in byte 4 

I/O stack entry count in byte 0, PP Job Buffer Entry Count in byte 1 
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CONCORDANCE OF CONTROL, 1*0* :r 



Word 

157 

160-177 



Vi ,..-«.« * /. 



r. - ■ 



W.CPAR 
unused 



yes 



yes 



Au£o Recall pointer In bytes 0-1 



i 

M 

4> 



CP.SM 



DOWN 



LOOP 



SB7 


1 


NG. 


B3.D0WN 


SB 6, 


-2 


SAI 


B2-B7 


SA2 


B2+B6 


EQ 


LOOP 


SB6 


2 


SAL 


Bl 


SA2 


BUB7 


SAV 


AI+B6 


SA5 


A2+B6 


BX6 


XI 


LX7 


X2 


SA6 


AI+B3 


SA7 


A2+B3 


SBI 


BUV 


SAI 


AV+B6 


SA2 


A5+B6 


BX6 


M 


LX7 


X5 


SA6 


AV+B3 


SA7 


A5+B3- 


LT 


BI.B2.L00P 


JP 






£-,,' 



S io£N,& KW^' pRQ^e^fA 



,Wt-i:,iL :&mp- 



ITNE 



o 
« 

« 

« 

« 

« 
« 

« 
« 
« 

« 



CP.FCSM 



sMie 

SM20 



*M24 



p 

RA(C^) 

FL(C* 

EM 

RMECS) 
FL«£CS) 

Rl 
B2 
-83 
p4 
AO 

SX1 
LX1 
SX? 
LX? 

sx? 

LXl 

SX5 
LX* 

N6 
EQ 
SPACE 

1X6 
N6 
RX* 
SB* 
1X0 
RX? 
RE 
iP 

1X0 
WE 

.|P 
1X4 

HZ 

JP 



IP.MECStO 

MOVE EXTENDED COPE STORAGE 

PARAMETERS PASSED IN EXCHANGE PACKAGE 

CP.ECSM 

- 

400000B 

n ,. 



lOOOOOOOfi 

Ra(ECS) OF CTl PT TO BE MOVED /100B 
RA+FL (ECS) /100B 
DISPLACEMENT /lUOd 
LENGTH OF CM BUFFER AREA 
ADDRESS OF CM BUFFER AREA 



Rl 

6 

B?. 

6 

B3 

6 

6 

X3»SM34 
v SM24 
•\ 

SHUTTLE UP LOOP 
X5-X4 

X6.SM20 

X4 

X5 

X?-X5 

Xo 

B5*'- 
* 

X0*O 

B«j*» 

• 

X2-X1 

X4»SM18 





INITIALIZE THE.X REGISTERS 



IF DISPLACEMENT IS NEGi SHUTTLE DOwN 
ELSE. SHUTTLE UP 



(ECS) 

WHEN THE REMAINING PORTION TO BE 
MOVED IS LESS THAN THE BUFFER 
REDUCE THE BUFFER SIZE 

ECS ADDRESS OF THE MOVE 

READ INTO THE CM BUFFER 

AOJUST THE ECS ADDRESS 

write back into ecs 

continue to loop until the entire 
block has been moved i 
then exit 



CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMR 

CMc? 

CMR 

CMR 

CMR 

CMR 

CMR 



00337 

00338 

00339 

00340 

00341 

00342 

00343 

00344 

00345 

00346 

00347 

00348 

00349 

00350 

00351 

00352 

00353 

00354 

00355 

00356 

00357 

00358 

00359 

00360 

00361 

00362 

00363 

00364 

00365 

00366 

00367 

00368 

00369 

00370 

00371 

00372 

00373 

00374 

00375 

00376 

00377 

00378 

00379 

00380 



w 
i 



i 
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OC5RAMS. iDLTf STOR MOVE 
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PAGE NO. 



22 



SM24 



SM25 



SM34 



SPACE 





SHUTTLE 


1X6 


X5-X4 


NG 


y6»SM28 


RX5 


X* 


SB5 


X5 


exo 


XI 


1X1 


X1 + X5 


RE 


B=i*0 


Jp 


<i 


IXO 


X0 + X3 


WE 


B<* + 


JP 


<> 


1X4 


X2-Xf 


N2 


X4»SM26 


IP 






DOWN LOOP (ECS) 



ENtflF 



CMR 


00381 


CMR 


00382 


CMR 


00383 


CMR 


00384 


CMR 


00385 


CMR 


00386 


CMR 


00387 


CMR 


00388 


CMR 


00389 


CMR 


00390 


CMR 


00391 


CMR 


00392 


CMR 


00393 


CMR 


00394 


CMR 


00395 


CMR 


00396 


CMR ' 


00397 



bss; 



T.EST-" 



CMR 



00399 



I 

I 



EQUIPMENT STATUS TABLE. 



3 



L\L, 



POINTER 



P. EST 




59 



47 



EST 
35 



23 



T.EST 



3.000 Type 
onallocatable 



6000 Type 
>^allocatable 



Allocatable 



H 



Do o 

z 



o 



59 



47 



35 



23 



11 



11 



i 



t • 

1 

1 

1 

1 


i 


z 


bb 


i 
i 

i aa 

i 


i 
1 

dd j 

• 


cc 





h 


i i 
s je J 

I 1 


u 


1 
1 * 

I 
1 


i ■ 




z 




cc 


e Ouu 





h 


0000 



;?o V Q ^) m 



> 



L.EST 
WORDS 

IN 
LENGTH 



V 



Z - Status of Entry 

aa,bb,cc,dd - Channel Numbers 

o - ON/OFF Bit 

h - hardware type 

s - 6681 number 

e - equipment 

u - unit 



w ^^}Jrs*^ w 



b<3 &° 



t^rrvM^Mh^^^ 









,^J P7**y*** \ 









i;o 




^3^ ( 



FILE NAME TABLE ENTRY 



3-/? 



TYPE 
LOCK — l 






FILE NAME 



<i? 



CONTROL POINT 



K'\ T p <\^ /2\ll 



PRIORITY 



-■iFiTrrTW ff , - ,g - WBa ^ t ^ ; "-'^ M ' g ' a: -^ t--i^T^s^!^^ATgsiae^igsxaaao«gs^sssssS!tat 



READ CARD FILE 



EQUIP 

ME NT 

CODE 
S? Si 



{i&LCPJ> 



RECORD; 
COUNT 



T/f£ 



EST 
ORDINAL 



35 



*1 



USffP 



fi~> 



is 



CARD COUNT 

tfiTHtV A tea 8. & 

,, J iJ ,, oat 



Cn 



INPUT FILE 



■ ^EffiSSKTerawa** 



DISC FILES 



, RBD D OTA 
\ -flLE / 



EQUIP 
ME NT 
CODE 



r- 



EQUIP- 

KENT 

CODE 

SI ; 



N 



ws<= 



H$ 



P v -"SS^STs^ ' T~ 



FIRST RBT 
WORD PAIR 

¥7 



*3. 



« « 



FIRST RBT 
WORD PAIR 



■.-:. :•- 



^'~-2-™;:^^^;s^r^™: 



36 



ECS FIELD 
ENTRY/1000 



#" 



RBTENTRY ' f. « 

* ** ? 



CURRENT RBT 
WORD PAIR 



#" 



2*) 



xmpjni'/.&h 



PUNCHjCARD 
FILE 



EQUIPMENT 
CODE 



S? 



sv 



EQUIP. 
CODE 



S'? 












*%£ 



EST ORDINAL 
OF ' 
SECONDARY DEVICE 



4? 






ESI ORDINAL 

OF 

PRIMARY DEVICE 



35 



^ 



T D 
AE 
PM 
E S 

I 



SECONDARY 
DEVICE 
657" ORDINAL 



PRIMARY 
DEVICE 

£& /'ORDINAL 



if 



*c ft 
CURRENT U 



r* Vs 



CURRENT 
RBT 
ENTRY . 



X3 



e m 

FIELD 
LENGTH/ 



U R 

R Bj 

r:t! 
' E b! 

N § 1 

T T< 
"/ E'li 



100 

pa 



CURRENT 
PRU 
WO. 



0$ 



CURRENT PRU 

tfo, 

xz 

F , ps*jve>i < 7Z »P TWe 

Hi THf SS-Qntfitt- 

i>r F>LC~s, 



00 



id 2J 



CURRENT FILE 
POSITION! 



«};/ 



e>c 



EQUIP 
MENT 
CODE 



£3 



* 



EST 
ORDINAL 



#" 



«*. — ••— 



FLAG 

USED 

BY 2PC 

513 '« 



/7 



CARD COUNT 



lb 



oo 



(fsr :0 







?a r„ 



"S. 



FEt" ADDRESS 



O' 



DISPOSITION 
CODE 



5* *? 



SE- 
CURITY 
CODE 



LAST CODE AND 
STATUS 



is I? 



C'- 






4~Jt J-<M< W(-J ?<? /r-t M* M A\ J^cf 



/*- ! -ct / t-\<5"h ^ ccJ '-: 



J>' ""7 / 






1/ / 



* n 0/7 ■ / ' ■#-/ > -J- j /i ' / 



^W 7 J -^ Jjf f-/. frtw-tvl', 

S2EESHEJSS-SSSIXI This is a count of the nusber of full RBT 
word pairs up to the current position of the file. For 
example, if the file is positioned in the second RBT word 
pair, the current RBT entry will be 1. j U8t as soon as the 
second RBT pair fills up, this number will roll over to 2. 

SgESBL*!? wor £ P a ir P°s it ion . If this number = N, the address 
of the first word of this word pair is 40Q.000B-2*N. 
£fffj^BT word pair associated with this file. If this 
number *= M, the address of the first word of this word 
pair is 400 ; 000B-2*M. 
Check point flag, jjt, JAJ-^cf v»w.-/*/ />/* r fit' A ■>*-^/J?* 7/~» /-/" /'/ 



: • /S- ;:--i- ,.;ii!^ ^ i. i-s-ii ?* . 



/J 

Omaha* C\ f/ii! ■# ^ritti.ic/tw-* ^v-f^A sd^^i* ^-a 



& 



DEVICE STATUS TABLE ENTRY 



mfiv::-.'. *:■«* '. . •..:..■.;. . '■ ■ 






WORD 1 



NAME OF PP 
PROGRAM 




' ; ENTRY I 
U£_C.0UNT.„_si J -22.-.,„C 



SECONDARY CHANNEL # 




PRIMARY CHANNEL # 



(XS7 0R0i/»AL 



WORD 2 



HEAD 
POSITION #1 



HEAD - . I -exit 

POSITION #2 COUNT 



M *L 



J 



a. 






Ji 




2k 



STACK ENTRY 

WORD I 



SECONDARY CONTROLLER # 

PRIMARY CONTROLLER # 

PP OUTPUT REGISTER ADDRESS — , 



ORDER ( 



[c; FNT A DDRESS » »» '.: ujkju &k. s , ; 



? ! wr^.pv^i' 



CONTROL POINT 



WORD 2 (FOR CM TRANSACTIONS) 



FET ADDRESS 



FWA 



LWA+1 



\-^~J 



b 



A ft fr * 4- 



LF-^r 

fin 



WORD 2 (FOR PP TRANSACTIONS ) „ 

— — - — ■ — — — -fr 



Hi. 



A 



V? 



ill 



^ 



. FNT BIT r 
EOF BIT 



RECALL BIT 
J 



AVAILABLE BIT 



3b 1" i f FWA jt«f U tiW/Att LW A+1 fi| 



r.T a > 



PP MESSAGE BUFFER ADDRESS 



PP WORD COUNT 



Record Block R eservation Tables 

— 3-^/ 



A Record Block Reservation (RBR) table serves a dual purpose: 

1. It defines record blocks in a specific allocatable area. 

2. It identifies those record blocks within that area as available 
or not available. 

A maximum of 2048 record blocks may be defined by one RBR. The area 
described by an RBR must all be on one device. 

The RBR tables in the SCOPE Operating System follow immediately after the 
FKT/FST area. The pointer to the first word of the first RBR table is 
found in Word 2, Byte 1 (counting 0-4, left to right) of low core. The 
second RBR table starts immediately after the first. The total length 
of each table is 38^ CM words. Thus, adding 46 (octal) to the pointer 
in Word 2, Byte 1 will give the starting address of the second RBR table. 

n. hea der „ ord8 (flrst tm) oi each m tabu Ke co ^ isad ^ ^^ 

fields: 

Word 

Bits -11: Allocation type link. The ordinal of an RBR which references 
a device of the same type and which uses the same record 
block definition. The linkage should be circular. 

Bits 12-23: Device link. The ordinal of an RBR wMM. * 

iu^A oi an RBR which references a device 

of the same type. The linkage should be circular so that all 

RBR's referencing the sa ae device type are linked. 
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3-3.1-2. 

The allocation type link and device link may be broken up 

into 2 bytes of the f ora: * => (x«- SysTfrM Rut-L &r '"# lfyf/j^^-2?) 

aabbccdd= ALLOC 
where each terra ii specifies a legitiiaate allocation within 
the portion of the device indexed by this RBR. 
01=50 PRU's/RB. 
02=64 PRU's/RB. 

00=Free allocation; when the user does not specify allo- 
cation in an OPEH call, the file may be assigned to any 
RBR with soae ii=00. In this case, allocation aa is assigned 
to the file after the RBR is chosen, thus, aa should not 
be 00. 

03=Free allocation; this allocation style is used to 
permit continuation of a file froa one device to 
another (theoretically). 
10=8 PRU's/RB (Used by RESPOND), 
aa determines the actual RBR type for physical allocation 
purposes. ALLOC need not be supplied. Default values are: 
for TYPE=1 (bits 48-50) 

ALLOC=03020100 
for TYPE=2 

ALLOC=03010100 

Bits 24-35: RB group start address - the half-track on which the described 

area starts. 
Bits 36-41: Unit nusber. 
Bits 42-47: Device number. The ordinal in the device status table (DST) 

of the device to which this RBR refers. 
Bits 48-59: Device group. The device type and allocation type used 

in the area described by this RBR. 
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Word T'^'g , 
Bits - 5: 

Bits 6 -11: 
Bits 12-23: 

Bits 24-35: 

Bits 36-41 
Bits 42-47 
Bits 48-59 



Channel nuaber. The channel used by the device referenced 

by this RBR. 

Controller number. 

Logical availability. The nuxaber of record blocks not assigned 

to files. 

Physical availability. The number of usable record blocks. 

This is normally the same as the total RB count. 

EST ordinal. 

Not used. 

Total RB count. The number of record blocks defined by this 

RBR. 
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27 


30 


28 


31 


29 


32 


30 


33 


31 


34 


2 


35 


33 


36 


34 


37 


35 


40 


36 


41 


37 


42 


38 


43„ 



10 




0000 0001 0002 0003 



0070 0071 0072 0073 



2100 2101 2102 2103 





in mm m 



RBR BIT 3 V 123 
(Example 1) 




3700 3701 3702 3703 



3772 3773 




0000-0073 
0100-0173 
0200-0273 
0300-0373 
0400-0473 
0500-0573 

0600-0673 
0700-0773 
1000-1073 
1100-1173 
1200-1273 

1300-1373 

1400-1473 

1500-1573 

1600-1673 

1700-1773 

2000-2073 

2100-2173 

2200-2273 

2300-2373 

2400-2473 

2500-2573 

2600-2673 

2700-2773 

3000-3073 

3100-3173 

3200-3273 
3300-3373 

3400-3473 
3500-3573 

3600-3673 
3700-3773 

rfiiu 
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RBR "TAIL WORDS'* 



(The last 4 words In an RBR Table.) 



RBR BIT 1777 




E 



> 



The bits designated by A, B, C, D, and E are not used . 

A m Bits 52 - 55 (as usually numbered) or 5 - 8 (as nunbered above) 

B m Bits 40 - 43 (as usually numbered) or 17 - 20 (as nunbered above) 

C B Bits 28 - 31 (as usually nunbered) or 29 - 32 (as numbered above) 

D m Bits 16 - 19 (as usually nunbered) or 41 - 44 (as nunbered above) 

E ■ Bits - 11 (as usually numbered) or 49 - 60 (as nunbered above) 



A number corresponding to a bit in the RBR Table may be calculated from and 
RB number found in one of the 0-7 bytes of an RBT word pair. Suppose 
the RB number is N (H is always odd). Then the RBR bit mirier, KRBR, is 
given by the equation (using truncated integer arithmetic): 

NRBR=N/2=J u xC 3 +J L x82+L l x8 l +L 2 x8° (eqn. 1) J=J u x8 3 +J L x8 2 » Main 
table pointer to words 3-34 (decimal) or 0-37 (octal) of the 
RBR table, the entire J pointer is used when the last 
2 octal digits of HRBR are from 0-73. 
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DETAIL OF REPRESENTATIVE TAIL WORD 



Word X 



rbr bit X074 

rbr bit X075 

rbr bit X076 

rbr bit X077 



12 3 4 



| | | I O O 



9 10 11 12 
I I I I 



13 14 15 16 
1 I I I 



21 22 23 24 
O O O I I I I 



25 26 27 28 
! I I: I 








33 34 35 36 
Word X (cont.) O f I I I 



rbr bit X574 
rbr bit X575 
rbr Bit X576 
rbr bit X577 



37 38 39 40 45 46 47 48 

IIIIO0OOI1I! 




49 50 51 52 53 54 55 56 57 58 59 60 

oooooooooooo 



X is 0, 1, 2, or 3, depending on whether we are in tail word 40, 
41, 42, or 43. 






.0 



L=L^x8^+L23^8"=Lowar 2 octal dibits of RBR bit nunber. If 

L is 74-77 (octal) then J u determines which of the tail 

words (0-3) the designated RBR bit falls in. Also, Jl 

determines in which b yte in the tail word the bit falls. 

For J L =0 to 1, byte nuraber=l (counting bytes left to right, 

1-5). 

For Jy=2 to 3, byte nuraber=2. 

For Jj=4 to 5, byte nutaber=3. 

For Jt=6 to 7, byte number=4. 

A fornula for obtaining the exact position of a given bit in one of the 
tail words (numbering the bits from left to right, 1-60) is given by: 

BIT POSITIOH=LPOSK(J L +l)+L 2 -4 (eqn. 2) 
where: LP0SN(1)=1 

LPOSN(2)=9 

LPOSK(3)=13 

LP0SN(4)=2l These values are decimal. 

LPOSN(5)=25 

LPOSN(6)=33 

LPOSN(7)=37 

LPOSN(8)=45 

Saraple calculation 1 : 

One of the 0-7 byte3 in an RBT word pair contains the RB number 6247. Find 

the corresponding bit position in the RBR table. 
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Applying equation 1: 

NRBR=6247/2=3123 (dropping the fraction) 

L=last 2 digits=23, which is between and 73, and thus the 

desired bit is in one of the RBR table words from to 37 (octal), 

J=31, which points to the 31st (octal) word in the RBR table. 

Thus, the desired bit is bit 23 (octal - starting with zero 
and counting from left to right) of word 31 of the RBR table. 
The location of this bit is circled on the diagram on Page 12. 

Sample calculation 2 ; 

One of the 0-7 bytes in an RBT word pair contains the RB number 3777. 

Locate the corresponding bit in the RBR table. 

Applying equation 1 from page 13j 

J u J L L l L 2 
MRBR*3777/2=1777 

L=77, which Implies that the bit is in one of the tail words. 

J u =l, so the bit is in the second tail word (word 41g). 

J L =7csecond digit from left, 

Lo^low order digit=7. 

Applying equation 2 from page 14: 

BIT P0SITI0N=LP0SN(J L +l)+L 2 -4 
BIT POSITION=LPOSN(8)+7-4 
BIT POSITION=45+3=48 

-15- 
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Thus, the desired bit is bit 40 (decimal - starting with one and counting 
from Left to right) of the second tail word (word 41). Or, if we count: in 
octal, and start with zero, the bit is number 57 (still counting froa left 
to right). This bit is circled on the diagram on Page 13. 
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Physical Pttr.it ion on __thp DUk 



Another question which arisen is how one computes the trad: number, -head 
group, and whether we are writing on odd or even sectors . There quant: if. ics 
may also be derived from the RB numbers fovnd in the 0-7 bytes of the 
RBT word pairs. The steps are as folic.;: 



1. Assume the RB number is N (12 bits). 

2. Divide N by 2 (shift right by 1), leaving ur, with mi eleven bit quantity, 
X. 

3. Divide X up into three groups as indicated, below, thus giving us the 

desired quantities: 

X= I 7 bits I 3 bits | 1 1 

t 
Track Head Even/Odd 

Group Sectors 

Thus, the track numbers can go from to 177g (0 to 128 10 ) and the head 
groups can go from to 7. From these numbers, we can calculate the 
total possible number of half tracks per RBR Table: 

Total=(128 tracks /RBR) x (8 head groups) x (2 half-tracks/track) 
so: 

Total number of half-tracks - 2068 



Figures 1-4 on Pages 1-9 of the 6638 iwsmial is somewhat misleading in that 
it seams to indicate that head groups are specified by two digits. Each 
RBR Table is for one stack. Thus, if we are going to use only one octal 
digit to specify a head group, it would seem necessary to supply the File 
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linit: »,..• ), r ({) or 1), also. Hov;,.ver, 1 1 1 i 



' - v: ' ' ' '.: > i'. :'(—:, taken eftt, 
of by supplying the track number . Thus, them are 1>ftnrI eroups 0-7 for 
File Unit and 0-7 for File Unit 1 (for stack 0, ar, well ns ctack 1} . 
In order to specify any unique location on one sl«ck, it: is sufficient to 
give: 

1. The 3 bit head group nuraber, 

2. The 7 bit track number, and 

3. The 1 bit even/odd sector indicator (0 for even sectors, 1 for odd 
sectors). 
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6638 System for Discerning Parity Errors on Disc File 



RBR 



00 File 1 (Bryant Disk File) 
01 

02 File (6638) 

03 File 1 (6638) 



RB 
00 00 



PRU 



Upper 6 (six) bits signify position. Lowest bit 
signifies odd or even halftrack. The remaining bits 
wiU be right shifted one and this will give you 
the Hd group. 

Signifies the sector #. 

Example: RBR RB PRU 
03 0741 012 

would be decoded as 6638 File 1 

Position 7 
odd halftrack 
Hd group 20 
sector 12 
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DAYFILE BUFFERS 

1 

DAYFILE POINTER 




DFB 



T.DFB 



SYSTEM DAYFILE FET (LFN = DAYFILE) 


** '-*'.v 


CONTROL POINT 1 FET (LFN = DFILE1) 


JP, 


CONTROL POINT 2 FET (LFN = DFILE2) 

r 


,i?.- 


CONTROL POINT 3 FET (LFN = DFILE3) 


ih 


CONTROL POINT 4 FET (LFN = DFILE4) 


)?. 


CONTROL POINT 5 FET (LFN = DFILE5) 


Ik 


CONTROL POINT 6 FET (LFN = DFILE6) 


/Dy 


CONTROL POINT 7 FET (LFN = DFILE7) 


)h 


SYSTEM. DAYFILE BUFFER 
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I 1 
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CONTROL POINT 7 
DAYFILE BUFFER 
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CM 
WORDS 
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THF FOK-iAT Of- THt- CM-i OIRECTORY .IS. THIS. — ... 

IN CtLL P.OIH (I.E. ABSOLUTE 1) 

VFD 24/A,24/d,l2/0 

WHERE -A IS THE ADDRESS OF THE FIRST WORD IN THE DIRECTORY, 
_ANQ.JJ-..JLS_Itl£_ADU«ESS _OE„lHE-J-AST_+I- WORD. - — — 

IN CELL A 
VFU 60 /C - ~ : '- 

THEN THE ENTRY POINT TABLE LIES IN CELLS A+l TO C-l INCLUSIVE. 

_EACH.-.EUIHY-1N_TUI.S-TA3LE-JHAS-IHE-F-0RM 

vfd ^2/0,1 e/e 

_WHERE_-CL I S-TH£_N Ai-iE- OE_T-HE~ENTRY- B01Nl-.-AW)_E_.lS™LHE-i4UMHER_DF__ 
THE PROGRAM, WHICH WILL BE A CP PROGRAM NOT AN OVERLAY, TO WHICH 

_IJ._BELOAiGS.- T HE-PROGRAM. ..NAME-TABLE -ENTRY FOR THE- PROGRAM ..CAN BE~ 
FOUND IN CELLS C+1*2E AND 01+2E+1. 

_IN_CEW~_C — ~ 

VFD 36/F,24/G 

JUi£i^i4£^RQlUUua_NA^ 
F IS THE ADDRESS OF THE FIRST WORD OF THE FIRST PROGRAM NAME 

XABl E fc'NTRY-. F.OR. A~aOiMsP-P~HROGRAH.~THIS HELPS THE -PR RESIDENT* 

WHICH SEARCHES ONLY FOR PP PROGRAMS IN THE PROGRAM NAME TABLE* 

-AND-NEED -SEARCH- ONLY.. FRGM._C*l_XO--F*2~.- 

EACH PROGRAM NAME TABLE ENTRY IS TWO WORDS. THE FIRS! WORD IS 
—- JtfEU 42/FUJUaZiC 



WHERE H IS THE NAME OF THE PROGRAM? AND K IS ITS LENGTH — 
NOT- -ITS-LENGTH -AFTER-LOADING. -BUT-IXS LENGTH .-IN.THE -LIBRARY. 
K DOES NOT INCLUDE THE PREFIX OF THE PROGRAM RECORD, SO 

.!HI5-iiEX:.0RU-UN._F-ILE-.SY5TEM-lS..ACrUALLY_-K.*3.-W0ROS-.L0N6* 

HUT IF THE PROGRAM IS CENTRAL MEMORY RESIDENT, ITS BOOY IN 
JJ4EJUIiEXUJ0ai^XLL-BE_lt-JrfOfii>S-LOKe^__- 



NOTE THAT NO TWO NON-STITCH PROGRAMS MAY HAVE THE SAME NAME, 
XV.EW_lE_0F-0-IF-EEHEl*.T-I*PES.-8U.T Sl-I TCH PROGRAMS . ARE-ABSOLUIELY- - 
IGNORED IN CHECKING FOR DUPLICATION. 

THE -SECOND-WDRD- D E_THE_P-ROGK~M_.. NAME.. TABLE ENTRY.. HAS.. IW0_P.QSS.1BLE. 

FORMATS. IF THE PROGRAM IS CENTRAL MEMORY RESIDENT, 
LEO-™— ™4„UUAms-l vt&fc6/0*2l/Hxa/S si.3/itjJ..2/X- 



WHERE M IS THE RESIDENCE? FOR CENTRAL MEMORY, N IS THE 

PRObRAM_TyREt_-0.-XOR-.P-P.»-l._FOR.-CP»-a. FUR OVERLAY,. AND 

4 FOR STITCH, P IS THE DISK FILE IN WHICH THE PROGRAM 

„RECORD.IS T.O._BE. FOUND, ...0-. FOR-. ((SYSTEM ) ) . AND .1 FOR 

((SSSSSSU)), Q IS THE EDITION NUMBER, R IS THE ADDRESS IN 

X^_AT_imiCH_IidE~BODX_QE_,THE_ER0e8AM..-E6lNS 



(IT ENDS AT R+K-l), S IS THE RBT ORDINAL OF THE PROGRAM 

RECORD IN UISK.-ST0.RA6E.~W .IS_THE BYTE NUMBER ..IN THE RBT WORD 

PAIR, AND T IS THE PRU NUMBER AT WHICH IT BEGINS IN DISK STORAGE. 

_1F_THE-PR06RAM.IS..DISK .RESIDENT, -— 

VFD 4/Mi4/N»l/P»6/Q»3/0t6/U»l2/V»9/Sf3/tftl2/T 

JBHEBE-M-JLS- .a-FjOR_D.ISK-RESlDEWC£».-N .i„P_» Q » - S ._.T.i r _ANa___XRE_r±lE_ 

SAME AS ABOVE, U IS THE PHYSICAL UNIT NUMBER OF THE 

.PROGRAM.. RECORD. IM DISK. STORAGE, AND ..V IS THE. RBT NUMBER, 

NOT ORDINAL, OF THE RECORD. 

_.THE PROGRAM NAME TABLE ENDS I.WTH THE WORD AT..G-J.B AND.JHE ..BODIES. 
OF CENTRAL MEMORY RESIDENT PROGRAMS? UNLESS THERE ARE NONE AND 

_G"B , ._EXT.EMQ-_F.R.Q_. -G_T.HKaUGH_.B._l * 
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Record Blo ck Tab les (RBT) 



An RBT consists of a series of 12 bit bytes identifying, in logical sequence, 
the record blocks assigned to a logical file residing on an allocatable 
device. 

A maximum of 8,192 CM words may be occupied by all the RBT's active at any 
one time. Two CM words at a time are assigned to each RBT as required (Thus, 
we speak of RBT word pairs); the two words may reference 1 to 8 record 
blocks (RB's). Two consecutive RBT pairs for a particular file do not have 
to be contiguous. The first byte of the first word of each RBT pair contains 
a pointer to the next RBT in the chain. This pointer is the ordinal or 
relative position of the next RBT. If the pointer is N, the address of 
the word pair is calculated as: 

ADDRESS=(LWA+1 of memory) -2*N=400 5 000B-2*N. 
If the pointer is zero, the current RBT ends the chain. 

The area reserved for RBT use may be reduced by control point space 
requirements. The maximum is defined by the number of word pairs 
referenceable by a twelve bit byte. 

The RBT area starts at high core with its first word pair, and works down. 

The first word of the first RBT is at location 377,776; the first word of 

/ 

the second RBT is at location 377.774; etc. The number of RBT word pairs/lOOB 

/ 

is found in word 2, byte 3, (starting with 0, left to right) of low core. 



3~?t 



The unocccupied RBT pairs are also chained together (blocks of word pairs are 
added or subtracted in groups of 100B words). The position of the start of 
the empty chain is found in the middle byte of word 2 of low core. 



C/n 



RBT IN CM 
CM 
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EMPTY CHAIN 
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Byte Types That Can Occur in an RBT 



RK^Link - (X-byte) The first byte of each RBT CM word pair. If blank, 
the chain of RBT word pairs assigned to a logical file terninates in the 
current word pair. If occupied, its contents saultiplied by 2 and subtracted 
froia the LWA+1 of central memory gives the address of the next RBT word 
pair in the chain. 

RBR Link - (Y-byte) The high order 9 bits of the 2nd byte of each RBT 
CM word pair. It identifies the RBR related to the record block group 
in which the file resides. . It may also appear in the third through the 
tenth byte of each word pair, if the file is contained partially in 
more than one RB group (We have not found an example of this.). 

First RET Byte - (Y-byte) The first byte used in the RBT word pair is 
indicated in the low order 3 bits of the 2nd byte of each word pair. 

Byte 2 (middle byte) of the first word of a pair is counted as RBT byte . Byte 3 
is RBT byte 1; byte 4 is RBT byte 2. Byte of word 2 is RBT byte 3, etc. 
Byte 4 of word 2 is RBT byte 7. See Figure I on Page 25. 

If the word pair is the first in an RBT chain the 3-bit "first RBT byte" 
field (low order 3 bits of the Y-byte) will be set to 2 for sequented files 
and 4 for randoa files. 

I1^2lJ:B±M1^£^1SIL^J£S. " (word 1, first pair - "0 byte") Bit 31 contains 
the release flag; if set, record blocks are to be released after reading. 
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Bit 30 is not clearly defined. (See 2.6.3 (4), Page 26, of SCOPE 3.0 IRS.) 
Bits 24-29 contain the allocation type as defined in t he ERS. 00 and 03 imply 
no restriction. 01 implies 50 sector record blocks. $£. ml> Uo * bq **<"»* ^ ' 



Hext PRU - (bits 12-23, word one - "1 byte") The first v?ord pair in 

an RBT chain contains the ordinal of the nest PRU in which writing is to 

occur for the referenced logical file. This field may differ from the 

same field in the FTN, which references the PRU following the last one 

read or written. This field occurs only in the first word pairs for a logical 

file. 

Last Assigned Record Block - (bits 0-11, word one - "2 byte") - The first 
word pair for a random file contains the ordinal of the last record 
block assigned when the file was last written. This field occurs only in 
the first word pair of a randoraly accessed logical file. 

Last Assigned PRU - (bits 48-59, word 2 - "3 byte") - The first word pair 
for a random file contains the ordinal of the last record block assigned 
when the file was last written. This field occurs only in the first word 
pair of a randoraly accessed logical file. 

RB Link - A 12 bit quantity, appearing in one of the 0-7 bytes in an RBT 
word pair. The upper eleven bits, taken together with the last RBR link, 
define a unique position on the disk. The lower bit of an RB link is always 
set to distinguish it from an RBR link (which nay also occur in bytes 0-7 
when the file is contained partially in more than one RB group). This 
condition has not been observed yet, however, in our operations at the 
Los Angeles Data Center. Upon filling one RBR Table, whereupon we expected 
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the systeia to continue reserving half-tracks, for all files in the 
process of being written, in the other R3R Table, the system instead 
hung up. Dividing the RB link by. 2 gives the position in the corresponding 
RBR Table. (See sample calculations on Page 13.) 

See figures on following pages. 



RBT WORD PAIR FORMATS 



Figure I. 



59 


47 


35 


23 


11 


X-BYTE 


Y-BYTE 


0-BYTE 


1-BYTE 


2 -BYTE 


3 -BYTE 


4-BYTE 


5 -BYTE 


6 -BYTE 


7 -BYTE 



SAMPLE 
WORD PAIR 



Figure II, 



RBT 
LINK 


RBR 

LINK 


B 
Y 

I 


FLAGS AND 
ALLOCATION 
TYPE 


NEXT 
PRU 


1ST RB 
LINK 


2ND RB 
LINK 


3RD RB 
LINK 


4TH RB 
LINK 


5TH RB 
LINK 


6TH RB 
LINK 



FIRST RBT 
PAIR FOR A 
SEQUENTIAL 
FILE 



Figure III. 



RBT 

LINK 


RBR 
LINK 


B 
Y 

I 


FLAGS AND 
ALLOCATION 
TYPE 


NEXT 
PRU 


LAST 

ASSIGNED 

RB 


LAST 
ASSIGNED 
PRU 


1ST RB 

LINK 


2ND RB 
LINK 


3RD RB 

LINK 


4TH RB 

LIRE 



FIRST RBT 
PAIR FOR A 
RANDOM 
FILE 



Figure IV. 



RBT 
LINK 


RBR 

LINK 





NTH RB 
LINK 


N-i-lST RB 
LIIIK 


N+2NB RB 

LINK 


N+3RD RB 

LINK 


N+4TH RB 
LIKK 


N+5TH RB 

LINK 


N+6TI-I RB 
LINK 


N+7TH RB 

LINK 



RBT PAIR INTER- 
MEDIATE IN THE 
CHAIN (I.E., NOT 
FIRST OR LAST) 



Figure V. 







M+3RD RB 

LINK 



RBR 
LINK 







LAST RB 
LINK 



MTH RB 
LINK 







M+lST RB 

LINK 







H+2ND RB 
LINK 







LAST RBT 
PAIR OF A 

PARTICULAR 
CHAIN 



NOTE; In the last example above, the X-BYTE is zero. The LAST RB LINK 

may fall in any of the bytes 0-7. The bytes after the LAST RB LINK 
in the last word pair are all zero. 



SAMPLE RET CHAIN 



S~1\ 



377654 
377655 



377704 
377705 
377706 
377707 



377734 
377735 
377736 
377737 



377776 
377777 




Designates RBI 
Table 01 

The RBR Table for 
"System" is 00.x 



Means file is sequential because 
first RB LIHK of first word pair 
starts in the 2-byte. 

"Systesi" is a randeta file. 



2 



A 



521 



36 



35 



22 



Last Pair 

of 

Sample Chain 
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First Pair 

of 
Sample Chain 



f First Pair 
- > of 
J "Syateta" Chait 
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HYPOTHETICAL FNT/FST ENTRY 
ASSOCIATED WITH RBT CHAIN ON 

PREVIOUS PAGE 



59 






47 . 


35 


23 






11 


FILE NAME 




C. 

P. 


PRIORITY 


EQP. 
CODE 


C 
K 


FIRST RBT 
PAIR 


CURRENT 
RBT PAIR 


CURRENT 
RBT 

ENTRY 


B 
Y 

I 


SECTOR 




FET 
ADDRESS 


DISPOSITION 
CODE 


SEC. 

CODE 


LAST CODE AND 
STATUS 



The designations of the FNT/FST field contents are repeated here for 
convenience. See pages ff. for details. 

Assume that we have rewound the file after writing it and then have 
read up to RB LINK 0337, SECTOR 52. (This is in word pair 36, byte 6.) 
The FNT/FST entry might look like that below: 



T 


A 


P 


E 




1 
















2 4 


12 


5 


3 


4 








3 


2 








2 








2 1 








-i 


6 


3 


6 





5 2 





2 2 


7 6 














2 


1 





Oil 



TAPE 1 



From the FNT/FST entry, we can get the following information: 

1. The file name is TAPE 1. 

2. The lock bit is not set. 

3. The type is local (03). 

4. The control point is 2. 

5. There is no priority associated with the file at this time. 

6. The equipment code specifies 6638 Disk, alternate sector half-tracks (02), 

7. The first RBT pair is the 21st in the table. 
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8. The current EBT pair (uhere file is currently positioned) is 36B. 

9. The current RBT entry is 3, i.e., there are 3 completely full RBT 
word pairs up to (preceding) the current pair in which the file 
is positioned (the currant position is in word pair array 3&B) . 

10. The current byte position in RBT pair 36 is 6. 

11. The sector nunber is 52. 

12. The address of the start of the File Environment Table (FET) 
associated with this file is 2276. 

13. There is no disposition code associated with this file. 

14. The security code is 02. 

15. The last code and status is 11, which says the last operation 
completed was a read . 
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Pertinent Disk Tables 



The FNT/FST area, RBT (Record Block Table) word pair area, and RBR (Record 
Block Reservation) tables play important roles in the disk reservation scheme. 
Low core contains pointers to and information related to these tables. 

On the diagrams on the following pages: 

A = Pointer to the start of the FNT/FST area. 
B = Pointer to the LWA+1 of the FNT/FST area. 
C = Length of RBT area/lOOB. The address of the first word of the RBT 

area = 400 000B-C&100B. 
D = Start of RBR tables area (=B in the current LADC system). 
E = Start of the empty chain in the RBT word pairs area (ie., the ordinal 

of the first word pair of the empty chain). The address associated 

with the first word of this word pair is 400 000B-2&E. 
F = The contents of the second byte of the second word of an FNT/FST 

entry. F is the ordinal of the first RBT word pair for that file. 
P - Refers to a 3 word FNT/FST entry. 
Q - Refers to a 38 word RBR table. 
R - Refers to an RBT word pair. 
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POINTERS AND TABIDS 
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A 
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B 
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ij'k+1 of 
fUt/fst 



FNT/FST Words In 
Groups of 3 



C=Length of RBT area/ 1003. 
E=Start of empty chain in RBT 
word pair area. 




RBT Word Pairs 



400 000B-C*100B 



RBR Tables (Contiguous 
38 word blocks) 




377 777 
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Program Disk 



Purpose 

To perform on-line dynamic verification of the SCOPE 3.1 Disk Linkage. 
Reservation tables or the corresponding tables that are placed in an image 
area after each dead start by the bootstrap programs L99 and BOO. 

Method 

This program prints out 20 words of low core, the FNT/FST entries, the 
RBT area, RBR tables, and the RBT empty chain. It then checks to be sure 
that there is a bit set in the appropriate RBR Table corresponding to each 
RBR link in the RBT area. An error message is printed out for each 
discrepancy found. Each FNT/FST entry is printed out followed by the 
proper disk number and all of the RB links associated with that file. The 
final result of the test is displayed on the scope and also goes to the 
dayf ile. 



Usage 

1. To verify the current DISK Tables 

2. To verify the IMAGE DISK Tables - 



DISK. 

DISK (IMAGE) 



Restrictions 

The CM routines MIORC, MIORF, MBYTE, LBYT, MEMGET, and MEMPUT, and the PP 

routine MIO are used. 



The program currently assumes two disks (2 RBR tables). 



Sample Output: 



LOW CORE AREA 



3-37 



000000 


0000 


0000 


0000 


oooo 


oooo 


000001 


0000 


6700 


0003 


1036 


oooo 


000002 


oooo 


442o 


0027 


0003 


40 00 


000003 


0560 


0000 


oooo 


OOOO 


1206 


000004 


2140 


442o 


oooo 


oooo 


oooo 


000005 


2040 


214 


oooo 


oooo 


oooo 


000006 


0000 


0000 


oooo 


oooo 


0003 


000007 


5340 


0000 


oooo 


oooo 


oooo 


000010 


0000 


0000 


oooo 


oooo 


oooo 


000011 


0000 


0000 


oooo 


oooo 


oooo 


000012 


0000 


0000 


oooo 


oooo 


oooo 


000013 


0276 


0000 


2262 


0002 


0454 


000014 


0000 


0000 


0011 


oooo 


oooo 


000015 


0000 


0000 


oooo 


00 01 


oooo 


000016 


0000 


0000 


oooo 


oooo 


oooo 


000017 


0000 


oooo 


oooo 


oooo 


oooo 






FNT/FST AREA 



002140 

002141 
002142 


0401 3106 1114 0530 0000 

0000 0041 0041 0002 0007 
0000 0000 0000 0000 0016 


DAYFILEX 

6 6 B G 
N 


002143 

002144 
002145 


2331 2324 0515 0020 0000 

0200 OOOl 0001 0004 oooo 
0000 062ft 0000 0000 0053 


SYSTEM P 

8 A A 

FV § 


002146 
002147 
002150 


040& 1114 0534 0030 0000 
0000 0114 0114 0002 0005 
0000 0000 0000 0000 0017 


DFILE1 X 
ALAL 8 E 



002151 
002152 
002153 


0406 1114 0535 0030 0000 
0000 0000 0000 0002 oooo 
0000 0010 0000 0074 1073 


DFILE2 X 
B 
H <H> 


002154 

002155 
002156 


04o6 1114 0536 0030 0000 

OOOO OOOO OOOO 0002 OOOO 
OOOO OOio OOOO 0074 1073 


DFILE3 X 

B 

H <H> 


002157 

002160 
002161 


0406 1114 0537 0030 OOOO 

OOOO 0026 0026 0002 0001 
OOOO OOlO OOOO OOOO 0017 


DFILE4 X 
V V B A 
H 


002162 
002163 
002164 


0406 1114 0540 0030 OOOO 
OOOO OOOO OOOO 0002 OOOO 
OOOO OOlO OOOO 0074 1q73 


DF1LE5 X 
B 

H <H> 


002165 

002166 
002167 


0406 1114 0541 0030 OOOO 
OOOO OOOO OOOO 0002 OOOO 
OOOO OOlO OOOO 0074 1073 


DFILE6 X 
B 

H <H> 


002170 
002171 
002172 


040& 1114 0542 0030 OOOO 
OOOO OOOO OOOO OOOO OOOO 
OOOO OOOO OOOO OOOO 0001 


DFILE7 X 

A 


002173 
002174 
002175 


22o5 0104 0100 0031 OOOO 
6000 OOOO OOOO oooo oooo 
oooo OOlO oooo 0000 0031 


REAOA Y 
H Y 


002176 

002177 

002200 


220 5 0104 0300 0031 OOOO 

6000 OOOO OOOO OOOO oooo 
OOOO 003q oooo 0000 00^1 


READC Y 
X Y 


002201 
002202 
002203 


1116 2025 2400 0034 OOOO 
0200 0021 0021 0002 GQ53 
OOOO 0100 OOOO OOOO 0021 


INPUT i 
B Q Q B S 
A Q 


002204 
002205 
002206 


0130 3132 OOOO 0020 OOOO 
0200 002o 0020 0003 0060 
OOOO 2112 OOOO 0200 0025 


AXYZ P 
B P P C s 
QJ B U 


002207 
002210 
002211 


1407 1700 OOOO 0034 OOOO 
0200 0022 0022 0002 0003 
OOOO 0626 OOOO 0200 0023 


LGO 1 
B R R B C 
FV B S 


002212 
002213 


2022 1116 2403 0011 0003 
0200 0025 0030 OOll 00?6 


PRINTC ! C 
■ B U X I V 



%f eft T 



002215 
002216 
00221? 

002220 

002221 
002222 

002223 

00222* 

002225 

002226 
002227 
002230 

00223* 
002235 
002236 

002237 
002240 
002241 



1725 242o 252ft 0034 0000 
0200 0023 0023 0004 0025 
0000 01H 0000 0200 0025 

0315 2023 0322 003* 0000 
0000 0000 0000 0000 0000 
0000 3022 0000 0000 0051 

2323 2323 2323 2634 0000 



0000 
0000 

2323 

oooo 

oooo 



0024 

0100 

2323 

0000 
0635 



0024 
OOOO 

2323 

OOOO 
OOOO 



0002 
OOOO 

3034 

OOOO 
OOOO 



0001 
0021 

00 00 

OOOO 
0053 



232 3 2323 2323 2^20 OOOO 
OOOO 0034 0034 0004 0056 
OOOO 0626 OOOO OOOO 0027 

2323 2323 2323 2520 QOGO 
OOOO 004o 0040 000& OOS? 
OOOO 0626 OOOO OOOO 00H7 



OUTPUT 1 
B S S D U 
AL B U 

CMPSCR 1 

ssssssvi 

T T B A 
A 

SS5SSSX1 

F2 $ 

SSSSSSTP 
1 1 D t 
FV ** 

SSSSSSUP 
55F . 
FV W 






CURRENT LENGTH OF RrT AREA * N s 03001 



377500 0000 OOOo 0022 0023 0000 OHO 

377501 0000 0000 0000 0000 0000 

377502 0140 0000 0022 0023 0000 0137 

377503 0000 QOOo 0000 0000 0000 

377504 0137 OOOo 0022 0023 0000 0136 

377505 OOOO OOOO OOOO OOOO OOOO 

37750^ 0136 OOOO 0022 0023 OOOO 0135 

377507 OOOO OOOo OOOO OOOO OOOO 

377510 0135 OOOo OOOO OOOO OOOO 0134 

377511 OOOO OOOO OOOO OOOO OOOO 

377512 013^ OOOO OOOO OOOO OOOO 0133 

377513 OOOO OOOO OOOO OOOO OOOO 

377514 0133 OOOo OOOO OOOO OOOO 0132 

377515 0012 001? 0012 0012 0012 

377516 0132 OOOO OOOO OOOO OOOO 0131 
37751? 0002 0002 0002 0002 OOOO 

377520 0131 OOOO OOOO OOOO OOOO 0130 

377521 0002 000? 0002 0002 0002 

377522 0130 OOOO OOOO OOOO OOOO 0127 

377523 0002 0002 0002 0002 0002 

377524 0127 OOOO OOOO OOOO OOOO 0126 

377525 OOOO OOOo OOOO OOOO OOOO 

377526 0126 OOOo OOOO OOOO OOOO 0125 

377527 0002 0002 0002 0002 0002 

377530 0125 OOOO OOOO OOOO OOOO 0124 

377531 0002 0002 0002 0002 0002 

377532 0124 OOOO OOOO OOOO OOOO 0123 

377533 0002 0002 OOOO OOOO OOOO 

377534 0123 OOOQ OOOO OOOO OOOO 0122 

377535 0002 0002 0002 0002 0002 

377536 0122 OOOO OOOO OOOO OOOO 0121 

377537 0002 0002 0002 0002 0002 

377540 0121 OOOo OOOO OOOO OOOO 0l2n 

377541 0002 0002 0002 0002 0002 

377542 0120 OOOO OOOO OOOO OOOO Oil? 

377543 0002 0002 0002 0002 0002 

377544 0117 OOOo OOOO OOOO OOOO 01U 

377^5 nni2 oooft ooon ooao oooo 



I/O 



3TT546 0116 - -000-0 0000 000O 0000 0115 

377547 0002 000? 000? 000? 0002 p 

377550 0000 000? 0000 0005 0667 0114 3 ~V / 

377551 0000 0000 0000 0000 0000 

377552 0115 0000 0000 0000 0000 0113 

377553 0000 0000 0000 0000 0000 

37755A oll3 0000 0000 0000 0000 0112 

377555 0012 001? 0012 0012 0012 

377556 0112 0000 0000 0000 0000 0111 
37755? 0012 001? 0012 0012 0012 

377560 OlU 0000 0000 0000 0000 0110 

377561 0012 001? 0012 0012 0012 

377562 0110 0000 0000 0000 0000 0107 

377563 0012 001? 0012 0012 0012 

377564 0107 0000 0000 0000 0000 0106 

377565 0012 001? 0012 0012 0012 

377566 OlO 6 0000 0000 0000 0000 0105 

377567 0012 001? 0012 0012 0012 

377570 0105 0000 0000 0000 0000 0104 

377571 0002 0002 0002 0002 0002 

377572 010 4 0000 0000 0000 0000 0103 

377573 0000 OOOn 0000 0000 0000 

377574 0103 0000 0000 0000 0000 0102 

377575 0012 001? 0012 0012 0012 

377576 0102 0000 0000 0000 0000 0101 

377577 0012 001? 0012 0012 0012 

377600 Old 0000 0000 0000 0000 0100 

377601 0012 001? 0012 0012 0012 

377602 0100 0000 0000 0000 0000 0077 

377603 0012 001? 0012 0012 0012 

377604 0077 OOOq 0000 0000 0000 0076 

377605 0012 001? 0012 0012 0012 

377606 0076 0000 0000 0000 0000 0075 

377607 0000 0000 0000 0000 0000 

377610 0075 0000 0000 0000 0000 0074 

377611 0002 000? 0000 0000 0000 

377612 0074 0000 0000 0000 0000 00?3 

377613 0002 0002 0002 0002 0002 

377614 0073 0000 0000 0000 0000 0072 

377615 0002 000? 0002 0002 0002 

377616 0072 0000 0000 0000 0000 0071 

377617 0002 000? 0002 0002 0002 

377620 0071 0000 0000 0000 0000 0070 

377621 0002 000? 0002 0002 0002 



377622 0070 OOOfi 0000 0000 OOOO 0067 

377623 0012 0000 0000 0000 0000 

377624 0067 OOOo 0000 0000 0000 0066 

377625 0002 0002 0002 0002 0002 

37762^ 006& OOOo 0000 0000 0000 00&5 

377627 0002 0002 0002 0002 0002 

377630 0065 OOOO OOOO OOOO OOOO 0064 

377631 0002 000? 0002 0002 0002 

377632 0064 OOOO OOOO OOOO OOOO 0063 

377633 0002 000? 0002 0002 0002 

377634 0063 OOOO OOOO OOOO OOOO 0062 

377635 0002 000? 0002 0002 0002 

377636 0062 OOOo OOOO OOOO OOOO 0061 

377637 0002 000? 0002 0002 0002 

377640 0061 OOOO OOOO OOOO OOOO 0060 

377641 0002 000? 0002 0002 0002 

377642 0060 OOOO OOOO OOOO OOOO 0057 

377643 0002 000? 0002 OOOO OOOO 

377644 0057 OOOO OOOO OOOO OOOO 0056 

377645 0002 000? 0002 0002 0002 

377646 0056 OOOO OOOO OOOO OOOO 0055 

377647 OOOO OOOO OOOO OOOO OOOO 

377650 0055 OOOo OOOO OOOO OOOO 0054 

377651 OOOO OOOO OOOO OOOO OOOO 

377652 0054 OOOo OOOO OOOO OOOO 0053 

377653 0002 000? 0002 0002 0002 

37765^ 0053 OOOO OOOO OOOO OOOO 0052 

377655 OOOO OOOO OOOO OOOO OOOO 

377656 0052 OOOO OOOO OOOO OOOO 0051 

377657 OOOO OOOn OOOO OOOO OOOO 

377660 0051 OOOO OOOO OOOO OOOO 0050 

377661 0012 001? 0012 0012 0012 

377662 0050 OOOO OOOO OOOO OOOO 0047 

377663 0012 001? 0012 0012 0012 

377664 oO^ 7 OOOO OOOO OOOO OOOO OO 46 

377665 0012 0012 OOOO OOOO OOOO 

377666 0046 OOOo OOOO OOOO OOOO 0045 

377667 0012 001? 0012 0012 0012 

377670 0045 OOOo OOOO OOOO OOOO 0044 

377671 0012 001? 0012 0012 0012 

377672 0044 OOOO OOOO OOOO OOOO 0043 

377673 0012 001? 0012 0012 0012 

377674 0043 OOOo OOOO OOOO OOOO 0042 

377675 OOOO OOOO OOOO OOOO OOOO 



?5 
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377676 000« 0002 OOOO 0007 0365 " 0041 

377677 0000 0000 0000 0000 0000 

377700 0000 0014 010] 0057 0004 0040 

377701 0000 0055 0071 0133 0000 

377702 0042 0000 0000 0000 0000 0037 

377703 0012 001? 0012 0012 0012 

377704 0037 OOOQ 0000 0000 0000 0036 

377705 0000 0000 0000 0000 0000 

377706 0036 0000 0000 0000 0000 0035 

377707 0012 001? 0012 0012 0012 

377710 0000 0012 0003 0056 0073 0034 

377711 0045 004? 0000 0000 0000 

377712 0035 QOOo 0000 0000 0000 0033 

377713 0012 001? 0012 0012 0012 

377714 0000 0016 0065 0063 0067 0032 

377715 0000 0000 0000 0000 0000 

377716 0033 0000 0000 0000 0000 0031 

377717 0000 OOOQ 0000 0000 0000 

377720 0032 OOlo 0027 0033 0035 0030 

377721 0041 0043 0051 0053 0057 

377722 0031 0000 0000 0000 0000 0027 

377723 0000 OOOo 0000 0000 0000 

377724 0000 0002 0000 0001 0003 0026 

377725 0000 0000 0000 0000 0000 

377726 0030 001? 0003 0051 OOll 0025 

377727 0015 0017 0021 0023 0025 

377730 0000 001? 0003 0001 0037 0024 

377731 0000 OOOo 0000 0000 0000 

377732 OOOO 0012 0003 0025 0005 0023 

377733 0007 0013 OOOO OOOO OOOO 

377734 OOOO 001? 0003 0004 00&1 0022 

377735 OOOO OOOo OOOO OOOO OOOO 

377736 OOOO 001? 0003 0053 0001 0021 

377737 OOOO OOOo OOOO OOOO OOOO 

377740 OOOO 001? 0003 0060 0003 0020 

377741 0031 OOOo OOOO OOOO OOOO 

377742 OOOO OOOO 0335 0337 0341 0017 

377743 0343 OOOO OOOO OOOO OOOO 

377744 0017 OOOO 0315 0317 0321 0016 

377745 0323 032S 0327 0331 0333 

377746 0016 OOOo 0275 0277 0301 0015 

377747 0303 0305 0307 0311 0313 

377750 0015 OOOQ 0?55 0257 0?6l OOH 

377751 0263 026^ 0267 0271 0273 
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377752 0014 0000 0235 023? 0241 0013 

377753 0243 0245 0247 0251 0253 QT 

377754 0013 0000 0215 0217 0221 0012 WV 

377755 0223 0225 0227 0231 0233 J ' 

377756 0012 0000 0173 0177 0201 0011 

377757 0203 0205 020? 0211 0213 

377760 0011 0000 0155 0157 0161 0010 

377761 0163 0165 0167 0171 0173 

377762 0010 0000 0135 0137 0141 0007 

377763 0143 0145 0147 0151 0153 

377764 0007 000Q 0115 0117 0121 0006 

377765 0123 0125 0127 0131 0133 

377766 0006 000Q 0075 0077 0101 0005 

377767 0103 0105 0107 0111 0113 

377770 0005 0000 0055 0057 00&1 0004 

377771 0063 0065 0067 0071 0Q73 

377772 0004 OOOo 0035 0037 0041 0003 

377773 0043 0045 0047 0051 0053 

377774 0003 0000 0015 0017 0021 0002 

377775 0023 0025 0027 0031 0033 

377776 0002 0004 0100 0024 0163 0001 

377777 0024 0005 0007 0011 0013 



H8R TABLE 00 



004420 0002 0100 0000 0301 0100 

004421 4000 OOOf 4000 3614 0000 



004422 7777 7777 7777 7777 7777 

004423 7777 7777 7777 7777 6002 

004424 0000 0000 0000 0000 0000 

004425 0000 0000 0400 0000 0000 

004426 0000 OOOf; 0000 0000 0000 

004427 0000 OOOf) 0000 0000 0000 

004430 0000 0000 0000 0000 0000 

004431 0000 0000 0000 0000 0000 

004432 0000 0000 0000 0000 0000 

004433 0000 0000 0000 0000 0000 

004434 0000 0000 0000 0000 0000 

004435 0000 0000 0000 0000 0000 

004436 0000 OOOfi 0000 0000 0000 

004437 0000 0000 0000 0000 0000 

004440 0000 0000 0000 0000 OQOO 

004441 0000 0000 0000 0000 0000 

004442 0000 0000 0000 0000 0000 

004443 0000 0000 0000 0000 0000 

004444 OOOO 0000 0000 0000 0000 

004445 0000 0000 0000 0000 0000 

004446 0000 0000 0000 0000 0000 

004447 0000 0000 0000 0000 0000 

004450 0000 0000 0000 0000 0000 

004451 0000 0000 0000 0000 0000 

004452 OOOO 0000 0000 0000 0000 

004453 OOOO OOOo OOOO OOOO OOOO 

004454 OOOO OOOO OOOO 0000 OOOO 

004455 OOOO OOOO OOOO OOOO OOOO 

004456 OOOO OOOO OOOO OOOO OOOO 

004457 OOOO OOOO OOOO 0000 OOOO 

004460 OOOO OOOO OOOO OOOO OOOO 

004461 OOOO OOOO OOOO OOOO OOOO 

004462 7400 OOOO OOOO OOOO OOOO 

004463 OOOO OOOO OOOO OOOO OOOO 

004464 OOOO OOOo OOOO OOOO OOOO 

004465 OOOO 0000 OOOO OOOO OOOO 



v4 



RBR TABLE 01 



004466 000H 0200 0000 0301 OlOO 

004467 4000 0002 4000 3?4l 0002 



004470 7777 777? 7700 0004 0000 

004471 0000 0000 0000 0000 0000 

004472 0000 0000 0000 0000 0000 

004473 0000 0000 0000 0000 0000 

004474 0000 0000 0000 0000 0000 
004471 0000 0000 0000 0000 0000 

004476 0000 0000 0000 0000 0000 

004477 0000 0000 0000 0000 0000 

004500 0000 0000 0000 0000 0000 

004501 0000 0000 0000 0000 0000 

004502 0000 0000 0000 0000 0000 

004503 0000 0000 0000 0000 0000 

004504 0000 0000 0000 0000 0000 

004505 0000 0000 0000 0000 0000 

004506 0000 0000 0000 0000 0000 

004507 0000 0000 0000 0000 0000 

004510 0000 0000 0000 0000 0000 

004511 0000 0000 0000 0000 0000 

004512 0000 0000 0000 0000 0000 

004513 0000 0000 0000 0000 0000 

004514 0000 0000 0000 0000 0000 

004515 0000 0000 0000 0000 0000 

004516 0000 0000 0000 0000 0000 

004517 0000 0000 0000 0000 0000 

004520 0000 0000 0000 0000 0000 

004521 0000 0000 0000 0000 0000 

004522 0000 OOOQ 0000 0000 0000 

004523 0000 OOOQ 0000 0000 0000 

004524 0000 0000 0000 0000 0000 

004525 0000 0000 0000 0000 OOOQ 

004526 0000 0000 0000 0000 0000 

004527 0000 0000 0000 0000 0000 

004530 0000 0000 0000 0000 0000 

004531 0000 0000 0000 0000 0000 

004532 0000 0000 0000 0000 0000 

004533 0000 0000 0000 0000 0000 



CONTfcMs *ITH ASSOCIATED RECORD BLOCKS FROM WBT 



0021*0 0*0l 310ft 11H 0530 0000 DAYFILEX 
002\*1 O000 00*1 00*1 0002 0007 ft 6 B G 
0021*2 0000 0000 0000 0000 0016 N 

thf. following «bs ahe for DISK 00 

03ft5 

0021*3 2331 232* 0515 0020 0000 SYSTEM P 
0021** 0200 0001 0001 000* 0000 B A A 
0021*5 0000 062a 0000 0000 0053 FV S 

THE FOLLOWING RRS ARE FOR DISK 00 

0005 0007 0011 0013 0015 0017 0021 0023 0025 0027 0031 0033 0035 0037 00*1 00*3 00*5 00*7 oo5l 0053 

0055 0057 0061 0063 0065 0067 0071 0073 0075 0077 0101 0103 0105 0107 olll 0113 0115 0117 0121 0123 

0l?5 0127 0131 0133 0135 0137 oi*l 01*3 01*5 01*7 ol5l 0153 0155 0157 01*1 0163 0165 0167 01^1 0l?3 

0175 0177 0201 0203 0205 0207 0211 0213 0215 0217 0221 0223 0225 0227 o23l 0233 0235 0237 02*1 02*3 

02*5 02*7 0251 0253 0255 0257 0261 0263 0265 0267 0271 0273 0275 0277 0301 0303 0305 0307 0311 0313 

0315.0317 0321 0323 0325 0327 0331 0333 0335 0337 03*1 03*3 

0021*6 0*06 HI* 053* 0030 0000 DFlLF.l X 
0021*7 0000 Oil* Oil* 0002 0005 ALAL B E 

002150 0000 0000 0000 0000 0017 

THp FOLLOWING RHS ARE FOR DISK 00 
0667 

002151 0*06 ill* 0535 0030 0000 0FILE2 X 

002152 0000 OOOo 0000 0002 0000 B 

002153 0000 0010 OOOO 007* 1073 H <H> 

THERE ARE NO RrT WORD PAIRS FOR THE ABOVE FNT/FST ENTRY 

00215* 0*06 HI* 0536 0030 0000 DFILE3 X 

002155 0000 0000 0000 0002 0000 B 

002156 0000 0010 0000 007* 1073 H <H> 

THERE ARE NO RrT WORD PAIRS FOR THE ABOVE FNT/FST ENTRY w 

i 

002157 0*06 111* 0537 0030 0000 DFILE* X ^ 
0021*0 0000 002ft 002* 0002 0001 V V B A . & 
0021ftl 0000 0010 0000 0000 0017 H *& 

fHF FOLLOWING R&S ARE FOR DISK 04) 



0003 



/:! 



002162 0406 1114 0540 0030 0000 

002163 0000 0000 0000 0002 0000 

002164 0000 0010 0000 0074 Ki73 



DFILE5 X 

B 
H <H> 



;> ... ua 



THERE ARE NO RrT WORD PAIRS FOR THE ABOVE FNT/FST ENTRY 



002165 0406 1114 0541 0030 QOGO 

002166 0000 0000 0000 0002 0000 

002167 0000 0010 0000 0074 1073 



DFILE6 X 

B 
H <H> 



THERE ARE NO RrT WORD PAIRS FOR THE ABOVE FMT/FST ENTRY 



002170 

002171 
002172 



0406 1114 0542 0030 0000 
0000 0000 0000 0000 0000 



DFILE7 X 



0000 0000 0000 0000 0001 A 

THERE ARE NO RrT WORD PAIRS FOR THE ABOVE FNT/FST ENTRY 



002174 
002175 



002173 2205 0104 0100 0031 0000 READA Y 

6000 oooo oooo oooo oooo = 

0000 0010 0000 0000 0031 H Y 
THIS FNT/FST ENTRY IS FOR A NON«*ALLOCATaBLE DEVICE 

THERE ARE NO RrT WORD PAIRS FOR THE ABOVE FNT/FST ENTRY 



002176 2205 0104 0300 0031 0000 

002177 6000 0000 0000 0000 0000 
002200 0000 003o 0000 0000 0031 



READC 



this fnt/fst entry is for a nqn=>allocatable device 

THERE ARE NO RrT WORD PAIRS FOR THE ABOVE FNT/FST ENTRY 



002201 

002202 
002203 



002204 

002205 
002206 



1116 2025 
0200 002i 
0000 0100 



2400 

0021 
0000 



0034 0000 

0002 0053 
0000 0021 



Q B S 
A Q 



THE FOLLOWING RB§ ARE FOR DISK ol 
0001 



0130 3132 0000 0020 0000 

0200 002o 0020 0003 00&0 
0000 2112 0000 0200 0025 



AXYZ 



P 



B P P C S 
OJ B U 



THE FOLLOWING R8§ ARE FOR DISK ol 
0003 0031 



002207 


1407 


1700 


0000 


0034 


oooo 


LGO 1 


002210 


0200 


0022 


0022 


0002 


0003 


B R R B C 


002211 


oooo 


0626 


oooo 


0200 


0023 


FV B S 



00 <s,l 



J--V9 



THE FOLLOWING R8S ARE FOR DISK Ol 

00U 0015 0017 0021 0023 0025 0027 0033 0035 0041 0043 0051 00' 



002212 


2022 


1116 


2403 


0011 


0003 


PRINTC I C 


002213 


0200 


0025 


0030 


0011 


0026 


8 U X I V 


002214 


0000 


0030 


0040 


0200 


0011 


X SB I 



002215 


1725 


242o 


2524 


0034 


0000 


OUTPUT 1 


002216 


0200 


0023 


0023 


0004 


0025 


B S S U 


00221? 


0000 


01U 


0000 


0200 


0025 


AL B U 



the following rbs are for disk ol 

0005 0007 0013 



002220 0315 2023 0322 0034 0000 CMPSCR 1 

002221 0000 0000 0000 0000 0000 

002222 0000 3022 0000 0000 OOSl XR < 



RE ARE NO RgT WORD PaXRS FOR THE ABOVE FfcjT/FST ENTRY 



002223 2323 2323 2323 2634 0000 SSSSSSVl 

002224 0000 0024 0024 0002 OOOl T T B A 

002225 0000 0100 0000 0000 0021 A Q 

THE FOLLOWING RBS ARE FOR DISK Ol 
0037 



002226 


2323 


2323 


2323 


3034 


0000 


SSSSSSX1 


002227 


0000 


0000 


0000 


0000 


0000 




002230 


0000 


0635 


0000 


0000 


0053 


F2 



THERE ARE NO RrT WORD PAIRS FOR THE ABOVE FNT/FST ENTRY 



002234 


2323 


2323 


2323 


2420 0000 


SSSSSSTP 


002235 


0000 


0034 


0034 


0004 0056 


1 1 D t 


002236 


0000 


062fe 


0000 


0000 0027 


FV W 



THE FOLLOWING RbS ARE FOR DISK Ol 
0073 0045 0047 



002237 


2323 


2323 


2323 


2520 


oooo 


SSSSS3UP 


002240 


0000 


004o 


0040 


0006 


0057 


5 5 F 


002241 


0000 


062^ 


0000 


0000 


0027 


FV 



w 

THE FOLLOWING RBS ARE FOR DISK Ol 
0055 0071 0133 



hJ 



3 - $"0 



THE R8T PAIRS IN THE EMPTY CHAIN FOLLOt 



377723 0031 0000 0000 0000 0000 0027 

377723 0000 0000 0000 0000 0000 

377716 0033 0000 0000 0000 0000 0031 

377717 0000 0000 0000 0000 0000 

377712 0035 0000 0000 0000 0000 0033 

377713 0012 001? 0012 0012 0012 

377706 0036 0000 0000 0000 0000 0035 

377707 0012 001? 0012 0012 0012 

377704 0037 OOOQ 0000 0000 0000 0036 

377705 0000 0000 0000 0000 0000 

377702 0042 0000 0000 0000 0000 0037 

377703 0012 001? 0012 0012 0012 

377674 0043 0000 0000 OOOO 0000 004? 

377675 0000 0000 0000 0000 0000 

377672 0044 0000 0000 0000 0000 0043 

377673 0012 001? 0012 0012 0012 

377670 0045 0000 0000 0000 0000 0044 

377671 0012 001? 0012 0012 0012 

377666 0046 0000 0000 0000 0000 0045 

377667 0012 001? 0012 0012 0012 

377664 0047 OOOn 0000 0000 0000 0046 

377665 0012 0012 0000 0000 0000 

377662 0050 0000 0000 0000 0000 0047 

377663 0012 001? 0012 0012 0012 

377660 0051 OOOn 0000 0000 0000 0050 

377661 0012 001? 0012 0012 0012 

377656 0052 0000 0000 0000 0000 0051 

377657 0000 OOOn 0000 0000 0000 

377654 0053 OOOn 0000 0000 0000 0052 

377655 0000 OOOn 0000 0000 0000 

377652 0054 0000 0000 0000 0000 0053 

377653 0002 000? 0002 0002 0002 

377650 0055 0000 0000 0000 0000 0054 

377651 0000 0000 0000 0000 0000 

377646 0056 0000 0000 0000 0000 OOSS 

377647 0000 0000 0000 0000 0000 

377644 0057 0000 0000 0000 0000 0056 



377642 •■ ■ 006U" 0000 0000 OOOt) 0000 "0057 

377643 0002 000? 0002 0000 0000 44- 

377640 0061 OOOo 0000 0000 0000 0060 3"fl 

377641 0002 000? 0002 0002 0002 

377636 0062 OOOQ 0000 0000 0000 0061 

377637 0002 000? 0002 0002 0002 

377634 0063 0000 0000 0000 0000 0062 

377635 0002 000? 0002 0002 0002 

377632 0064 OOOQ 0000 0000 0000 0063 

377633 0002 000? 0002 0002 0002 

377630 0065 OOOfi 0000 0000 0000 0064 

377631 0002 0002 0002 0002 0002 

377626 0066 OOOo 0000 0000 0000 0065 

377627 0002 0002 0002 0002 0002 

377624 0067 OOOo OOOO OOOO OOOO 0066 

377625 0002 000? 0002 0002 0002 

377622 0070 OOOO OOOO OOOO OOOO 0067 

377623 0012 OOOO OOOO OOOO OOOO 

377620 0071 OOOO OOOO COOO OOOO 0070 

377621 0002 0002 0002 0002 0002 

377616 0072 OOOO OOOO OOOO OOOO 0071 

377617 0002 0002 0002 0002 0002 

3776H 0073 OOOO OOOO OOOO OOOO 0072 

377615 0002 000? 0002 0002 0002 

377612 0074 OOOO OOOO OOOO OOOO 0073 

377613 0002 000? 0002 0002 0002 

3776m 00?S OOOo OOOO OOOO OOOO 00?4 

377611 0002 0002 OOOO OOOO OOOO 

377606 0076 OOOo OOOO OOOO OOOO 0075 

377607 OOOO OOOo OOOO OOOO OOOO 

377604 0077 OOOo 0000 OOOO 0000 0076 

377605 0012 001? 0012 0012 0012 

377602 0100 OOOO OOOO OOOO OOOO 0077 

377603 0012 001? 0012 0012 0012 

377600 0101 OOOO OOOO OOOO OOOO 0100 

377601 0012 0012 0012 0012 0012 

377576 0102 OOOO OOOO OOOO OOOO 0101 

377577 0012 001? 0012 0012 00i2 

377574 0103 OOOo OOOO OOOO OOOO 0102 

377575 0012 OOi? 0012 0012 0012 

377572 010^ OOOo OOOO OOOO QOGO 0103 

377573 OOOO OOOo OOOO OOOO OOOO 

377570 0105 OOOo 0000 0000 0000 0104 



377566 0106 0000 0000 0000 0000 0105 

377567 0012 001? 001H 0013 0012 S5 

377564 0107 0000 0000 0000 0000 0106 J ~"S l 

377565 0012 001?. 0012 0012 0012 

,377562 0110 0000 0000 0000 0000 010? 

377563 0012 001? 0012 0012 0012 

377560 1 1 1 OOOo 0000 0000 0000 01 10 

377561 0012 001? 0012 0012 0012 

377556 0112 0000 0000 0000 0000 0111 

377557 0012 001? 0012 0012 0012 

377554 0113 0000 0000 0000 0000 0112 

377555 0012 001? 0012 001? 0012 

377552 0115 OOOo 0000 0000 0000 0113 

377553 OOOO OOOn OOOO OOOO OOOO 

377546 0116 OOOO OOOO OOOO OOOO 0115 

377547 0002 000? 0002 0002 0002 

377544 Oil? OOOn OOOO OOOO OOOO 0116 

377545 0012 OOOo OOOO OOOO OOOO 

377542 0120 OOOn OOOO OOOO OOOO 0117 

377543 0002 000? 0002 0002 0002 

377540 0121 OOOo OOOO OOOO OOOO 0120 

377541 0002 000? 0002 0002 0002 

377536 0122 OOOo OOOO OOOO OOOO 0121 

377537 0002 000? 0002 0002 0002 

377534 0123 OOOn OOOO OOOO OOOO 0122 

377535 0002 0002 0002 0002 0002 

377532 0124 OOOn OOOO OOOO OOOO 0123 

377533 0002 000? OOOO OOOO OOOO 

377530 0125 OOOO OOOO OOOO OOOO 0124 

377531 0002 0002 0002 0002 0002 

377526 0126 OOOo OOOO OOOO OOOO 0125 

377527 0002 0002 0002 0002 0002 

377524 0127 OOOO OOOO OOOO OOOO 0126 

377525 OOOO OOOO OOOO OOOO OOOO 

377522 0130 OOOO OOOO OOOO OOOO 0127 

377523 0002 0002 0002 0002 0002 

377520 0131 OOOO OOOO OOOO OOOO 0130 

377521 0002 000? 0002 0002 0002 

377516 0132 OOOo OOOO OOOO OOOO 0131 

377517 0002 0002 0002 0002 OOOO 

377514 0133 OOOO OOOO OOOO OOOO 0132 

377515 0012 001? 0012 0012 0012 

377512 0134 OOOo OOOO OOOO OOOO 0133 



n a n a. a f\ t\ 



37TS1-0 0135- GOTO 0000 OOOt) OOOtr Ol3r 

377511 0000 0000 0000 0000 0000 

37?5o& °1 36 00 °0 ° 022 ° 023 00°° 0l35 

37750? 0000 0000 0000 0000 0000 

377504 0137 OOOo 0022 0023 0000 0136 

377505 0000 0000 0000 0000 0000 

377502 0140 0000 0022 0023 0000 0137 

377503 0000 0000 0000 0000 0000 

377500 0000 OOOo 0022 0023 0000 01^0 

377501 OOOO OOOO OOOO OOOO OOOO 



3~i~ 



LLO.ING ARETTHE RESULTS OF A TFST TO CHECK IF THERE 15 AN RSR BIT SET FOR EACH RB INDICATED IN THE RBT *0 R D PAIRS TABLE, 



R TEST INITIATED FOR FILE DAYFILEX 

R TEST INITIATED FOR FILE SYSTEM P 

R TEST INITIATED FOR FILE DFlLEl X 

R TEST INITIATED FOR FILE 0FILF4 X 

R TEST INITIATED FOR FILE INPUT 1 

R TEST INITIATED FOR FILE AXYZ P 

R TEST INITIATED FOR FILE LGO 1 

R TEST INITIATED FOR FILE PRINTC I C 

R TEST INITIATED FOR FILE OUTPUT 1 

R TEST INITIATED FOR FILE SSSSSSVi 

R TEST INITIATED FOR FILE SSSSSSTP 

:R TEST INITIATED FOR FILE SSS5SSUP 

9 FILES HAD NO RrT WORD PAIRS ASSOCIATED WITH THEM 
12 FIi.ES TESTED F R RB - RBR CORRESPONDENCE 

IE NUMBER OF FILES IN THE FNT/FST AT THE TIME OF TESTING WAS 21 
) ERRORS IN RB - RpR CORRESPONDENCE TEST, 



\ 



PP ReS)D6NT 



-/-/ 



D.ZO $° ?° 

D.Z1 

D.Z2 

D.Z3 

D.Z4 

D.Z5 

D.Z6 

D.Z7 

D.TO pC>/<> 

D.T1 

D.T2 

D.T3 

D.T4 

D.T5 

D.T6 

D.T7 

D.TWO/D.FNT p o 2 

D.TW1 

D.TW2 

D.TW3 

D.TW4 

D.TW5 

D.TW6 

D.TW7 




TEMPORARY STORAGE 



OUTPUT BUFFER 



•«»/ 




f/VTft) am rt^O) 



Ij - / & ^J, 




est 



D.FR4 



D.FR5/D.JECS OOHS 

D.FR6/D.JPR 

D.FRy/D.JTI^/^ 

D.FFO/D.PPIRB OPSO 

D.FF1 

D.FF2 

D.FF3 



7o U^t-fi lb* Km °'< 



"yp. 

ll,...- * * 



£r£S -r>r^ LtVfrW Rt^'M fit-nit-* 



CPi»j>WM PRIORITY 
tf o & TIME LIMIT 



D.FF4 

D.FF5/D.RA 
D.FF6/D.FL 
D.FF7/D.FA 



o o srs- 




INPUT REGISTER BUFFER 



CENTRAL MEMORY RA/lOOB 
CENTRAL MEMORY FL/lOOB 









/-r f* »> fi * *>** 



(jNT(z. 



/• >,\:,i , r •> 



y 



ij ^i «»3 



D.SXO/D. FIRST OOlQ 

D.SX1 

D.SX2/D.IN D ^ 2 - 

D.SX3 

D.SX4/D.OUT ^^ 

D.SX5 

D. SX6/D. LIMIT o^ k 

D.SX7 

D.SVO/D.PPONE •->» 

D.SV1/D.HN 5?! 

D.SV2/D.TH p0 7l 

D.SV3/D.TR 0?} 

D.SV4/D.CPAD Co"/'*' 

D.SV5/D.PPIR 55 >- r 

D.SV6/D.PP0R oc "'" 

D.SV7/D.PPMES1 r^V 






1 

100B 

1000B 

3 

CONTROL POINT ADDRESS 

INPUT REGISTER ADDRESS 

OUTPUT REGISTER ADDRESS 

MESSAGE BUFFER ADDRESS 






R.IDLE 0100 

r.ovl c^IIi'^-V 



R.EREQS 0300 



R.WAIT 0410 

R. PAUSE 0430 

R.MTR 0450tf«^ bC 
R.READP 0460. 
R.WRITEP 0470 



R.STBMSK 0611 
R.STB 0620 





IDLE LOOP 




Loft# & f&ttftny 0bf^/ * J 


• 


LOAD OVERLAYS 


• 


ENTER A REQUEST IN STACK 




WAIT FOR OUTPUT REG. CLEAR 




PAUSE FOR CM MOVE 


r/7) 


ISSUE A MONITOR REQUEST 




DISK I/O ROUTINES 




MASK FOR R.STB - 7700B 




MASK BITS IN A LIST OF WORDS 



\l 



W-»->- 



R.CPFL 0627 

R.CPRA 0631 

R.TFL 0634 

R.DFM 0650 

R.RCH 0704 

R.DCH 0714 



0772 



1772 



1/ -i -s- 

CONTROL POINT FIELD LENGTH/|ePy ^ p^ 



CONTROL POINT RELATIVE ADDRESS/,^ A '^ ,f 



CHECK ADDRESS FOR IN RANGE 



ISSUE DAYFILE MESSAGE 



REQUEST CHANNEL 
DROP CHANNEL 



I '-" I "*** u 



PP RBSIBEifT EE?RY POINTS 



Cosafiie Tag 


3.0 


R. IDLE 


100 


R. 


OVLJ 


115 


R. 


OVL 


124 


R. 


EREQS 


300 


R 


HA IT 


410 


R. 


PAUSE 


430 


R 


PROCESS (R.lffR) 


450 


R 


READP 


460 


R 


HRXTBP 


470 


R 


.ST BISK 


611 


R 


• STB 


620 


R 


. CPFL 


627 


R 


.CPRA 


631 


R 


.TFL 


634 


R 


.DFM 


650 


R 


.RCH 


704 


R 


.DCH 


714 


R 


.STEP 


734 



3.1 Function 

100 Idle loop 

111 Enter to load overlay at 1000 

124 Load PP overlay 

300 Enter request stack 

410 Halt output register clear 

430 Pause for relocation 

450 Issue HTR function 

460 Xfait data to stack processor 

470 Get data frees stack processor 

611 Channel table tsaok 

620 Process channel table sods 

627 PL 

631 RA 

634 Add RA to ACC, test vs FL 

650 Process dayfiie laessage 

704 Reserve channel 

714 Drop channel 



m 



m 
m 



CI 

r-l 

*o 

M 
O 

o 

1 rA 




-J 
% 

CO 

Led — 




to 

or 

a 

w 

.JSA-- 




* 

O 




t=3 

Pal 

CM 


Pi 

-1— 


a 

in 

•He 




ra 
H 
en 

o 

^? . 


►4 
H 

m 

CM 

vO 




Q 

v-2 




£3 

PS 

m 
o 


5 

Q 
m 

r-< 

1 r-- 




r-» 

1 f- 


_cd — 


en 

LesS— 


-Jut— 


O 

CM 

_*3_ 


en 
O 


<3- 


o 
1 r-. 


5 



pf> Resident 



i*» ***■* / »**• y^ 



Resident Idle Loop R.IDLE 

Calling Sequence 

LJM R.IDLE 
R.IDLE is the idle loop; PP resident continually scans its input 
register for something to do. 

Overlay Load R.OYL 

Calling Sequence 

Load A register Load Address 
RJM ' R.OVL 

R.OVL causes an overlay whose name appears in D.T6 & D.T7 (right 
justified) to be loaded into the PP beginning at the address 
specified in the A register. R.OVL is used both by PP overlays 
to load higher level overlays & by PP resident to load the overlay 
named in the input register. PP resident does not reference the 
disk directly to load disk resident overlays but makes a call to 
the stack processor. 

Enter Request Stack R.EREQS 

Calling Sequence 

Store L (request) in D.TO 
RJM R.EREQS 
R.EREQS adds the control point number to the already formatted 



4-2 



H - ?. 
request & searches the central memory request stack for an empty 

entry. The monitor function, M.EREQS, is called & PP resident 

iterates until the monitor accepts the request. 

Wait R.WAIT 

Calling Sequence 

RJM R.WAIT 
R.WAIT will cause the PP to idle until the output register is 
clear. 

Pause R. PAUSE 

Calling Sequence 

RJM R. PAUSE 

STD D.RA 
R. PAUSE will exit if the PP is attached to control point zero or 
if the storage move flag is not set. Otherwise, the monitor function, 
M. PAUSE, will be issued & the PP will pause until monitor has 
completed the storage move for that control point. In any event, 
before an exit is made from R. PAUSE, the following information 
will be set: 

(D.TO + C.CPST) - control point status 

(D.TO + C.CPEF) = control point error flag 

(D.TO + C.CPRA) = control point RA (hundreds) 

(D.TO + C.CPFL) - control point FL (hundreds) 

A register = control point RA 



H-3 

D.RA should always be reset after a jump to R. PAUSE. 

Process Monitor Function R . MTR 

Calling Sequence 

Store function parameters in 
D.T1 to D.T4 

Load function code 

RJM R.MTR 
R.MTR places the function code in D.TO, writes D.TO through D.T4 
to the output register, & waits for the output register to clear. 

Transmit Data Via Channel R. READP/R.WRITEP 

From/To Stack Proces sor" 

Calling Sequence 

Load L (request) 
RJM R.READP/R.WRITEP 
R.READP/R.WRITEP computes the PP word count from the first & last 
word addresses given in the already formatted request & adds the 
computed word count, the address of the PP message buffer, & the 
control point number to the request. The request is entered in 
the stack & data is transmitted via channel directly to/from PP 
memory. Upon exit from R.READP/R.WRITEP, the following informa- 
tion will be set: 

(D.T3 + C.RWPPLW) - LWA + 1 of data transmitted 

(D.T3 + C.RWPPST) = status 

(D.T3 + C.RWPPWT) = number of PP words transmitted 



Galling Sequence 

Load L (list) 

RJM R.STB 

where "list" has the form 

L (byte) 
L (word l) 
L (word 2) 

• 

L (word n) 
zero 

An entry point to R.STB called R.STBMSK is the address of the mask 

"pnded" with each word in the list before the word is "exclusive 

ored" with the byte. This mask is initially 7700B and this value 

should be restored by any routine which substitutes an alternate 

mask. R.STB is used primarily to .substitute channel numbers in 

driver overlays. 

Test Field Length R.TFL 

Calling Sequence 

Load relative address 

RJM R.TFL 
R.TFL is used to insure that a relative address is within the field 
length. The 18-bit address is added to the control point reference 
address (RA) & compared with the field length. If the address is 
out of range, R.TFL will exit with a negative A register; if the 






address is legal, the A register will contain the absolute CM 
address (RA + relative address) upon exit. The control point RA 
& FL are kept locally within PP resident at R.CPRA & R.CPFL, 
respectively; these locations are initialized when an entry to 
R. PAUSE is made. 

Enter Dayfile Message R.DFM 

Calling Sequence 

Load L (message) + flag bits 

RJM R.DFM 
R.DFM will cause a message to be written from PP memory to the 
dayfile and/or the console. The flag bits are contained in the 
high order 6-bit s of the A register upon entry to R.DFM & are used 
to determine the destination(s) of. the message. Possible values 
of the flag bits are described 'belwo'.; one or more bits may be on; 
all are optional. 

1 - Dayfile only ("A" display) 

2 = control point (system) message 
4 = no "A" display 

* . 

Drop Channel R.DCH 

Calling Sequence 

Load. channel number 
RJM R.DCH 
R.DCH will cause the specified channel to be dropped. 
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Req uest C hannel R.RCH 

Calling Sequence 

Load channel number 

RJM R.RCH 
The channel number (s) contained in the "A" register will be stored, 
in byte D.T1, monitor function M.RCH inserted in D.TO, and D.TO - 
D.T4 written to the output register for that PP. Channels will be 
assigned by MTR on the following priority basis; 

D.TO D.T1 D.T2 D.T3 D.T4 



2.1 4,3 



If alternate channels are specified MTR will stop looking for 
alternate channels upon sensing 6 bits of zero. Thus if desiring 
one alternate channel the programmer must clear D.T2 before enter- 
ing R.RCH so the search will be terminated at that point. The 
procedure for requesting channel 12 with alternate channel 13 would 
be: 



LDN 





STD 


D.T2 


LDC 


1312B 


RJM 


R.RCH 



Monitor will stop looking for alternate channels after 4 channels 
have been investigated. 

When R.RCH is used, D.T4 is automatically set nonzero; in this case, 
the function is not considered complete (i.e., output register is 
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not cleared) until a channel can be assigned. When complete, byte 
of the output register is cleared & byte 4 is set to 7777B. A 
channel request may be made directly to the monitor (M.RCH); one 
other option is allowed in this case. If byte 4 of the output 
contains zero, the monitor will notify the requesting PP whether 
or not the channel could be. assigned. 



Peripheral Services Request Codes 



0* £"**'' 
I/- 




SCOPE 


3.X 



OPCODE 


MNEMONIC 
DESCRIPTION 


OUTPUT REGISTER 






01 


mom "" 


Dayfile 
Message 


~W0T~0o 01TllOl^0WO~TOW~~ 
X=0 Normal 
X=l Dayfile Only 
X=2 CPO Message 
X=4 No A Display 


02 


M.RCH 


Request 
Chanel 


0002 bbAA ccdd O'OWzzzz " 

ZZZZ = 2 Hang Till Free 
AA = Primary Choice 
BB = Second Choice 
DD = Third Choice 
CC = Fourth Choice 


03 


M.DCH 


Drop 
Chanel 


0003 OOxx Oo'O'O 0000 0000 




"H54™ 


M.PPTIME 


Assign 
Time 


0"0'04 '0000 0000 "0000 O'OOO ' 




Os 


M.STEP 


STEP 


0005 0000 0000 0000 000 


06 








07 """ 








10 


TOSToTT 


Request 
Storage 


~0OT0~FFFF TOO 0WT~GTffiT~~ 
XX=10 request RBT 

(BYTE 2 = Low 


Storage (CP8) 
Unit) 


11 


M."cSf 


Complete 
Dayfile 


"'"0011 0000 0000 0000 0000 




12 


M.DPP 


Drop 
PP 


0012 OOO'O' 0TJ00 0000 0000 


13 


m; ABORT' 


Abort 


00T3" 0000 0000 0000 0000 


14 


M.NTIME 


Time 
Limit 


""0"0T4""fTtT oooo 0000 0000 




"13 


M.RCP 


Request 
CP 


"TJ0T5 "O'OOO 000D" 0000 0000 


■16 


M.DCP 


Drop 
CP 


'" 00T6' 0000 0000 0000 0000 


1? 


M. PAUSE 


Pause 


"~0~0T"7 "O'O'O'O 0000 0000 0000 


20 


M.RPP 


Request 
PP 


"~0~0T0 0000 0000 0000 0O0TF 


21 


M.RCLCP 


Recall 
CP 


' "0021 000~0' 0000 0000 0000 


22 


M.REQP 


Request 

EQP 


0022 EEEE 0000 0000 0000 


23 


M.DEQP 


Drop 
EQP 


M2'3 O'Oee 0000" 0000" 


-OUOTT" 




24 


M.RPRI 


Priority 


0024" 0'0'PP M0TT0T5OTT 


■W0TT~ 




25 


M.REM 


Exit Mode 


~~mi5~iJuuK~mm~muu~ 


"OOOTT" 




""'T6 










27 








~mmr~ 




30 


M. OP DROP 


Operator 
Drop 


0030 00CP 00EE 0000 




31 


M . RTAPE 


ON 


0031 00EE 0000 0000 


OOOO 




32 


'~K7WKFr" 


OFF 


0032 OOEEl OWO OTFOD 0000 




.. - 3T 


M.AEQP 


Assign 
EQPT 


~TJo"3TT)lfEXlT0T>P~0^0TH 


oooo 




34 


M.EREQS 


Enter 
Request 


OOT4™0"0"0"R 'CfQTA 'SSSS 


oooo 




35 


m.ccpa 


Change 
CP 


ooirucroo oooo oooo 


00CP 




36 


M.CPUST 


Change CPY 


■■'"o - 036 oooo oooo oooo 


TTOOU" 




3"7" 


M.RPJ 


Delay 
PP Call 


0037 MMMM MMMM bbbb 


00TI0 





y, P 



Y\DN)><>> 



s-i 



LOO? 



Sff 



Set £zYrt>r~ 




CrJl if f?/j->/ 
is r & T 4SXJL 



ir'tori T«i 

-Set O /#■ v* J 



y ' <- 


>( 


___-_ 


/^S 


,j* 


cP4 


r/ 


rt-Ji?_- 


A> 


c.-> 


/■*/ ? 


! i> )>> i 



PERIPHERAL PROCESSOR. MONITOR FUNCTION 
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WHILE 

WAITING 



WAIT 
MONITOR 
STEP 




PERFORM 
FUNCTION 
SUBROUTINE 



4»* o 



MTR Main Loop 




©through ( 2 J are repeated for 
V_y PP's 2 - 9 



NO 




AVAILABLE?.. 
YES 



, $1 

ADVANCE TO 
NEXT DEVICE 
STATUS 



YES 



-<[S A PP" 
ASSIGNED? 




YES 



JS. 

/ 



-\L 



? irst instruction is modified: 

IJJN *+8 if PP is OFF 
LDG if PP is ON 



READ OUTPUT 
REGISTER 



SAVE O.R. 

ADDRESS 

AT TA 



LJM TO PP 

MESSAGE 
ROUTINE 







ASSIGN A STACK 
PROCESSOR 




YES 




-> 



PPM or one of 
its subroutines 
returns via 
RJM indexed by 
TA 



ADVANCE CLOCK 



V-, *,';"" .77 



ENTRY 




CONCORDANCE OF 2.0/3.0 MONITOR FUNCTIONS 



Monitor 

Function 



01 



02 



Mnemonic 



M.DFM 



M.RCH 



Changed 



yes 



yes 



03 


M.DCH 


no 


04 


M.PPTIME 


no 


05 


M.STEP 


no 


06 


assign track 


gone 


07 


release track 


gone 


10 


M.RSTOR 


yes 



Comments 



byte 1 



(0 normal request 

(1 dayfile only ("A" display) - same as 2.0 

(2 control point (system) message 

(4 no "A" display 



flags may be combined - the upper 6 bits are used by DSD 

byte 4 = alternate command ( may be 0) 

if channel is assigned byte 4 is set to 7777B 

hang till assignment achieved by setting byte 4=2 



these functions are no-operations 



also used to request ECS, RBT storage 

(0 request CM only 
(1 request ECS only 

(2 request both 

(10 request RBT storage (CP 8) 

(other request CM only 



byte 3 = 



11 



M.CDF 



no 



for byte 3 = 1 or 2, byte 2 « ECS size in 512 word units 
for byte 3 = 10, byte 2 = requested low limit for RBT 
now handled by DSD 






12 


M.DPP : 


no 


13 


M. ABORT 


no 


14 


M.NTIME 


no 


15 


M.RCP 


no 


16 


M.DCP 


no 


17 


M. PAUSE 


no 


20 


' M.RPP 


no 


21 


M.RCLCP 


no 


22 


M.REQP 


no 


23 


M.DEQP 


no 


24 


M.RPRI 


no 


25 


M.REM 


no 


26 
27 . 

30 
31 


Set dayfile 

pointers 
Toggle 

simulator 
M.OPDROP 
M.SEF 
M.RTAPE 


gone 
gone 
yes 
no 


32 


M.DTAPE 


no 



MTR will check for auto recall ready 



does not override auto recall 
does not clear auto recall 

not satisfied until after all RPJs (see 37) 

does not override auto recall 

however, response byte moved in Qontrol Point, area 

7777B altered to 7776B 

these functions are no-operations 

byte 2 = value to set error flag (6 for drop) 






33 


M.AEQP 


no 


34 


M.EREQS 


new 


35 


M.CCPA- 


new 


36 


unused 




37 


M.RPJ 


new 



enter words and 1 of message buffer in request stack 

change control point assignment 

decrement stack count of given Control Point 

start peripheral job in word of message buffer after given 
msec delay (may be 0) 
reply optional 
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.£800* 

n 1TO0 



<- 



LEVEL 



PRIORITY 



12 BITS 



SUBLEVEL 




1 



DETERMINED BY: 

IP.MPR - THE MAXIMUM PRIORITY LEVEL ASSIGNABLE BY USER. 






INSTALLATION OPTIONS AFFECTING PRIORITY (RE) EVALUATION 

LEVEL ABOVE WHICH SUBLEVEL WILL REMAIN FIXED. 



If 
IP.LVtf 



IP.IQD - DETERMINES DELAY BETWEEN INCREMENTING SUB- 
LEVEL OF A JOB IN THE INPUT QUEUE. 

IP.OQD - DETERMINES DELAY BETWEEN INCREMENTING SUB- 
LEVEL OF A JOB IN THE OUTPUT QUEUE. 

IP.CPD - DETERMINES DELAY BETWEEN REEVALUATIONS OF 
SUBLEVEL OF JOBS IN CP. 

IP.OSW - PARAMETER IN DYNAMIC REEVALUATION ALGORITHM 
FOR WEIGHTING THE FORMER SUBLEVEL. 



f-ID 



JOB CARD MACROS 



WEIGHT 

OCTAL 

DECIMAL 



FIELD, RELATION, VALUE, ADDITIVE 

FIELD 

FIELD 



FIELD mnemonics : 

CM = CENTRAL MEMORY REQUIREMENT 
T = OVERALL JOB TIME LIMIT 
EC = ECS MEMORY REQUIREMENT 

RELATION mnemonics: 
GE 
LE 



VALUE units: 
VALUE, 



CM 



VALUE n 



64 WORDS 
8 SECONDS 



VALUE 



EC = 512 WORDS 



s-}\ 



INITIAL SUBLEVEL COMPUTATION EXAMPLES 

INSTALLATION SPECIFIES: 
DECIMAL T 
WEIGHT T, LE, 8, 10B 
WEIGHT CM, LE, 400B, 4 
WEIGHT T, LE, 4, 20B 
WEIGHT EC, GE, 100B, 100B 

SAMPLE JOB CARDS: 

JOBl, T40, CM30000. 

SUBLEVEL * 10B + 4 = 14B 
•JOB2, T20, CM20000. 

SUBLEVEL = 10B + 4 + 20B = 34B 
JOB3, T8000, CM30000, EC200. 

SUBLEVEL » 4 + 100B = 104B 



DYNAMIC SUBLEVEL REEVALUATION FORMULA 



S i+1 



r (2 (IP.CPD + 6)_ cpT)/ADJ + ^IP.OSW.^ s ] /2 



IP.OSW 



WHERE: 

S = CURRENT PRIORITY SUBLEVEL 
CPT = CENTRAL PROCESSOR TIME USED SINCE lAST EVALUATION 
ADJ = ADJUSTMENT FACTOR TO NORMALIZE TIME UNITS 



ADJ - 2< IP ' CPD+6) - NBS 



WHERE: 

NBS - THE NUMBER OF BITS IN THE SUBLEVEL. 



IF: 



PRIORITY SUBLEVEL REEVALUATION EXAMPLE 



-IP.MPR = 63, THE PRIORITY LEVEL MAY RANGE FROM 1 to 77 Q AND 

8 

WILL OCCUPY THE HIGH ORDER 6 BITS OF THE PRIORITY 

ITEM. 

IP.LVF = 61, THE UPPER TWO PRIORITY LEVELS (76 AND 77 ) WILL 

o 8 

BE FIXED, AND NO RECOMPUTATION OF SUBLEVELS WILL TAKE 
PLACE . 

IP.CPD = 4, THE PRIORITY SUBLEVEL WILL BE RECOMPUTED EACH 

(y-p cPD+6^ 
2 V * J MSEC, OR ABOUT ONCE A SECOND. 

IP.OSW = 2, THE OLD SUBLEVEL WILL CARRY A WEIGHT OF 

2< IP .° SW > - i, OR 3. 



ADJ WILL HAVE A VALUE OF 2 (IP ' CPD+6 > " NBS - 2< 4+6 " 6 > - 16. 
THUS THE REEVALUATION COMPUTATION WOULD BE: 
S i+1 = (1024 MS - CPT)/16 + 3S./4 
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Assume four jobs running at the same priority. If all four were demanding 
all of the CP time, each. would receive 25% of the CP time. Job A is I/O 
bound and cannot use more than 10% of the CP time. That leaves 30% for 
each of the other three jobs. Job B is also I/O bound but can use 40% 
of the CP time. C and D can make use of all the CP time they can get. 
The following chart shows how these jobs would share the CP time. Within 
the chart the first number is the value of the priority sublevel and the 
second is the percentage of CP time actually used during the period. The 
example is in decimal for easier comprehension. 



PRIORITY / % CP TIME USED 



5::$ 



JOB 


FIRST PERIOD 


SECOND PERIOD 


THIRD PERIOD 


FOURTH PERIOD 


A 


50/10 


60/0 


70/10 


75/10 


B 


50/40 


52/0 


64/40 


63/40 


C 


50/50 


50/0 


62/50 


59/50 


D 


50/0 " 


62/100 


'46/0 


59/0 




FIFTH PERIOD 


SIXTH PERIOD 


. .SEyENTH_,PERIOD— 


.__eighhl:eeriod- — 

84/10 


A 


78/10 


81/10 


83/10 


B 


62/0 


71/40 


68/40 


66/0 


C 


56/0 


67/50 


62/0 


71/90 


D 


69/90 


■ 54/0 


65/50 


61/0 




NINTH PERIOD 


TENTH PERIOD 


ELEVENTH PERIOD 


TWELFTH PERIOD_ 


A 


85/10 


86/10 


87/10 


87/10 


B 


74/40 


70/40 


67/0 


75/40 


C 


55/0 


66/50 


62/0 


71/50 


D 


70/50 


65/0 


73/90 


54/0 




THIRTEENTH PERIOD 


FOURTEENTH PERIOD 


FIFTEENTH PERIOD 


TOTALS ' 


A 


87/10 


87/10 


87/10 


9.3% 


B 


71/40 


68/0 


76/40 


26.7% 


C 


65/50 


-61/0 


70/50 


32.7% 


D 


65/0 


73/90 


54/0 


31.3% 



STORAGE MOVE EXAMPLE - All figures /I00 g 
Control Point 5 Requests an FL of 300 



Control 




Before 






After 




Point 


RA 


FL 


UAS 


RA 


FL 


UAS 








142 








142 





1 


142 


33 





142 


33 





2 


175 


31 





175 


31 





3 


226 





500 


226 








4 . . 


726 


20 


130 


226 


20 





5 


1076 


100 





246 


300 


430 


6 


1176 


150 





1176 


150 





7 


1346 





430 


1346 





430 



c_P —/Is 



Sysn-m upuiy * D/iyM*- Pfoc&s/Jg**' 1 



Deletions: 
SIM. 
DATE. 
RECOVER, 
n. EXPRESS. 



DSD OPERATOR ENTRY CHANGES 



Additions: 

n.STEP. 



Places control point n in STEP mode. Only one control 

point may be in n.STEP at any one time. Former STEP entry 

still valid for system STEP mode. 
n.LOADX. Loads jobs from non-3.0 tapes, 
n. BLANK. Prepares degaused or blank tapes for use by SCOPE 3.0 by 

writing blank labels (double tape mark) at start of tape. 
n.RECHECK. Rechecks tape labels following pause for operator action 

due to label error. 
n.VRN,xxxxxx. Enters visual reel number up to 6 digits long following 

request for same by system. 



Modifications : 

n.DAYFILE,uu. Dumps system dayfile to equipment type specified by para- 
meter uu. May be LP, CP, or MT. 



Internal Changes : 
n.DIS. 



May not be entered when system or a control point is in 
STEP mode. 
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Display Changes 



The following type-ins will cause DSD to be temporarily 
assigned to the specified control point while the requested 
operation is being performed. 

n.ENDx. 

n.GO. 

n.OFFSfe, 

n.ONSWx. 

n.RECHECK. 

n.REPEATx. 

n.SUPPRESSx. 



The format of the H display has been modified to display 
only selected files . The format may be altered by typing 
in H,xy. where x and/or y may be: 

I -- INPUT 

-- OUTPUT 

P — PUNCH 

C — COMMON 

L — LOCKED 
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FET AT CONTROL POINT 



DAYFILE 



FNT 
ADDRESS 



status/code 



FIRST 



IN 



OUT 



LIMIT 



MAX 



DAYFILE MESSAGE REQUEST PATH (MESSAGE FOR CP 4) 



0R 




-ikL. 



"A" display 



\/_ 



DSD 



»B» display 




N, 



N>/. 



CP 4 buffer 



S ZL 




^ 



Pass 1 



Pass 2 



i 



STA c t pRoc ess a/k 



7-1C 



("\ 



O.READ 



Stack Processor Orders. 

Note: These codes are communicated to the stack processor. 
They are not the codes used in the code/status word. 

Order codes requiring a specific request format are 
indicated. In most cases the format is determined by flag 
bit settings rather than order code. 

(00): Read into central memory until a short PRU is encountered 
or the buffer is full(IN=OUT) . 



O.RDSK (01): Read into central memory until a short PRU is encountered 
or until the buffer is full. Set the FST to reference 
the first PRU following the first end-of-record of level 
x or greater. The level is given in the high-order 6 
bits of the order byte. ( ie. 1401 would request a read, 
then would require positioning following an EOR of level 
14 or greater) 

O.RCMPR (02): Read into central memory after dropping the first three 
CM words of the first PRU. This is used by STITCH for 
loading a program from the system library, eliminating 
the three word header added to system programs by EDITLIB. 

03 : Undefined. Will result in an invalid stack entry message 
and may abort the control point. 

O.WRT ' (04): Write full PRU's from central memory. 

O.WRTR (05): Write from central memory, ending with a short PRU of the 
level specified in the high-order six bits of the order 
byte. If an EOF flag bit is found in this order, a zero 
length PRU of level 17 will be written following the 
short PRU terminating the record. 

06,07 : Undefined. 



O.RDP ( 10) 



Read into the requesting PP ' s memory until a short PRU 
is encountered, or until the input area is full. For this 
and other PP I/O orders the format of the second word of 
the request will be: 



byte 

count 



r 



message 
buffer 
address 
1 



first 
byte 
I/O 
area 



flag 
bit 



/ 



last 
byte 
I/O 

area 
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O.RDPNP (11): Read into requesting PP after dropping first three cm 

words of the first PRU. This is used for all PP system 
program calls. 

O.SKP (12): Skip forward n records of level x or greater. The level 
is. specified in the high six bits of the order byte; 
the number of records to be skipped is given in the third 1 
byte of the second word of the order. No data is transmitted 

O.SKB (13): Skip backward n records of level x or greater. The level 
is specified in the high six bits of the order byte; the 
number of records to be skipped is given in the third byte 
of the second word of the order. No data is transmitted. 

O.WRP (14): Write from requesting PP, full PRU's only. 



O.WRPR 



(15): Write from requesting PP, ending with a short PRU of the 
level specified in the high order six bits of the order 
byte. If an EOF flag bit is set in this order, a zero 
length PRU of level 17 will be written following the short 



PRU terminating the record . 



PRU (16): Backspace n PRU's. The number of PRU's to be backspaced 

is given in the third byte of the second word of the order. 
Note that this requests repositioning defined by physical 
rather than logical units. No data is transmitted. 



O.RCHN (17) 



Release chain. All record blocks assigned to a file are 
released, and the RBT word pairs containing them are 
released. The FST is reset to an empty condition, if 
its address is supplied in the order. 

Note: requests 16 and 17 requeire no communication with 
the device, and therefore are given the highest priority 
in the search for the next order to be executed. All 
other requests are assigned priority based on repositioning 
required . 



REQUEST FOR PP TRANSACTION 



WORD .1 
IF FNT bit - 



WORD 1 

IF FNT bit - 1 
(NO FNT) 



Address of FNT word 



RBT word 



WORD 2 



PP word count 



RBT ordinal 



byte 



Address of 

PP message word 



PRU 



PP FWA 



Order 

(specifies PP 
transaction) 



Control 
Point 

Number 



Physical 
Unit 



PP LWA + 1 



Release EOF 

or 
After EOR 



I I 



REQUEST FOR CM Transaction 



Word 1 
if FNT bit=0 



Word 1 
if FNT bit=l 
(no FNT) 



Word 2 



Address of FNT word 



RBT word 



RBT ordinal 



FET 



FWA 



byte 



PRU 



FIRST for transmission 

or 
RECORD (PRU) COUNT- n 



Order 
(specifies CM 

transaction) 



-Release EOF 

or 
After EOR 



Control 



Point 



Numb er 



Physical 



Unit 



LAST 



for transmission 



?-<r 



pp i 





MTR 



r 



H 



DST 



REQUEST 
STACK 



STACK 
PROCESSOR 1 



FET 1 
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Th«. following paper will describe the major SCOPE 3-0 Peripheral Processor 
routines involved in getting jobs into, through, and out of a 6000 series computer. 
Familiarity vith the hardware and with the external characteristics of SCOPE .3-0 

is assumed. 

The discussions will begin with the system as it stands immediately after completion 

of a dead-start load. The system monitor (MTR) is in PPO, idling as it waits for a 

request to process, (it should be realised that MTR will be continually searching for 

requests while other procese.es are being performed elsewhere. The actual functions done 

by MTR will bo introduced. aid described as needed). The system display package is in 

PP9, initially displaying on the left console the message : 

INTER DATE 

MTJl &DSD are permanently assigned to PPs 0, and 9, respectively. 

Central memory contains the CM resident tables, flags and routines, collectively 
known as CMR. The major portions of CMR reside in low numbered central memory, 
although there are some dynamically variable disc tables located in high core. Again 
relevant l.nhlcs and flags will be introduced and defined as needed. 

The last component of an idling SCOPE 3,0 system is the Peripheral Processor 
resident program. A copy of PP resident is loaded into each of the pool PPs (PPs 1 
through 8). PP resident contains a number of small service routines which are commonly 
needed hy most PP overlays; additionally, PP resident contains an idle loop which is 
executed initially and whenever the pool PP is not assigned to a specific task. Each of 
the pool PPs is aware of itt own number and each PP has assigned to it a unique 8 word 
area in CMR known as a PP communication area. Each communication area has a location 
called a PP input register, one called a PP output register, and six called the PP 
message buffer. The PP resident idle loop consists primarily of continual examinations 
of the PP input register? a zero value input register is the idling condition. A non- 
zero value indicates that this PP is being requested to perform a task and therefore 
must load an overlay. 



IT overlays are listed in the system library directory -which is a part of CMR; the 
location of tho overlay is iJso given. An overlay may be located either on disc or in 
central memory; the overlays which are frequently needed are usually kept in central 
memory, since loading speed is maximized. There are two basic types of PP overlays '. 
primary and secondary. Primary overlays are those programs which may be requested 
through j. IT input register; they are loaded by PP resident at 773B (there is a non- 
executable 5 I'P word header appended by COMPASS) and entered by a 

LJM 1000B. 

Secondary overlays are essentially subroutines of one or more primary overlays; they 
are loaded into higher PP core when the controlling primary overlay makes a request to 
a IT resident routine (ll.^VL) to do so. The majority of secondary overlays are coded 
to be loaded at 1773b" and entered by a 

HJM 2001B. 

However, there arc several which must be loaded at 2773B, 3773B, etc. Also, there 
are a lew secondary overlays which utilize a set of macros (called REL0C) which have the 
effect of making the overlay self-relocating; such overlays may be loaded anywhere, 
providing of course that they do not wrap around the end of memory. This latter 
condition is not detected by the system; it will eventually be recognised by the 
operator since the destruction of a PP will (usually) destroy the system ultimately. 

All IT overlays have three-character names; there are certain conventions which 

are followed with respect to the first character when, assigning names. Primary 

overlay names either begin with an alphabetic character or the digit one (l). 

Alphabetic overlays may be called from a running program, a control card (in some 

cases), or from within the system; numeric overlays may only be called from within 

the system, i.e. from a PP. Secondary overlay names usually begin with the digit which 

is closest to the 1000 Q word block at which the overlay is to be loaded; e.g. 2TR is 

o 

loaded at 1773B. No conventions have been established for the second and third 
characters, except that they ehould have some (be it ever so tenuous) mnenonic value. 
Now, to return to the idling system, let un begin to do some processing. To set 
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the system going the operator must type in today's date in the correct format. Until 
this is done, DSD remains in an idle loop waiting for keyboard input. When the date is 
received, its legality is checked and DSD enters the value into a flag location in CNR 
for use by the remainder of the system. DSD then brings up the A (dayfile) display 
on the left console and the B (control point) display on the right console. 

At this point, normally the operator would type in AUTj* to prepare the system for 
Itiprogramming; for instructional purposes, we shall simplify the procedure 



full mu 

and only type in 
\CKAGE 

1. HKAD. 



DSD has been cycling through its main loop which consists primarily of refreshing the 
console displays and checking for keyboard input.' When the above- command is received, 
DSD brunches to the routine vhich processes a request for the READ package. It is known 
to DSD that the 'name of the PP overlay comprising the READ package is 1LJ (load job) 
and that 1IJ must be assigned to a pool PP. 

1. DSD posts in its output register a request to MTU (DSD also has a PP communication 
area. Its input register is not used since PP9 is not a pool PP and cannot be 
assigned tasks by MTR). This particular request will be a "request peripheral 
processor" (M.RPP). (it will be seen later that M.RPP is a subset of another monitor 
function and exists only for historical reasons.) DSD's output register will contain 
the code for M.RPP and the control point number to which the pool PP will be assigned, 
in this case, 1. As is usuU , additional information is given in the PP message buffer; 
in the can* of an M.RPP function, the first word of the message buffer is expected to 
contain i.la- input register netting for the requested pool PP. 

2. Part of Mill's loop consists of checking the output registers of the 8 pool PPs and 
DSD. A Zrro value constitutes no request; a non-zero value indicates some function to 

be performed. In this case, MTR will pick up the first word of DSD's message buffer, . 
insert the control point number (l), and place the word into the input register of an 
available PP. In this particular situation, the PP chosen will be PP1 since nothing 



- 4 



*e +ho other 7 pool PPs might have been 
else is happening; however, in other cases, any of the other 7 poo 



selected. 



3 The PP resident in PP1 "ill »ov notice that its input register is non-zero, 
.poeifical.y that the high order X. hits contain the display code ne.c or the PP primary 
mI11J vh ich is required to perform the desires task, (lUl), toe nert 3 hits arc aero, 
ond the next 3 hits contain the centre! point to *ich the tash is assigned (l). PP 
resident iocs np the na.0 IU in the systes, lihrary directory, reads the overlay into 
its ovu memory and transfer!, control to 1U at lOOOg. 

„ n.,1 first performs the initialisation vhich is common to nearly all primary 
overlay, The contents ., the PP inpot register arc read into PP low core, the control 
point numher i. used to coapute the address of the control point area. (CMR contain, a 
control point area for each of the seven contro. points, This area contains infor.at.on 
ohoot the state" of the joh (if any) enrrently assigned to the control point. Control 
point area contents vill he descrihed a, needed daring the conrse of this discussion. ) 
■me contra, point reference address (B») and field length (PL) are ohtained fro, the 
contro, point area. These quantities are retained in PP lov core for use hy the primary 
overlay and a.so any secondary overlay, called daring the performance of the assigned 



lask. 



5 !,j enters the joh na^e BEAD into control point area 1 in order that DSD may 
display, for the operator-a information, the current job. Prior to this time, control 
point 1 (and all other control point.) had a zero joh name indicating that the control 
point was vacant. 

6. 1U then posts a request (M.KSTffe) in its output register far central memory storage 
for huff or space. Again, mvill sense the revest and in this case vill Mediately 
ei ve control point 1 the necessary storage. Granting this request consist, only of 
»otti„g the desired FL into control point area 1 and resetting the RAa of control point, 
2-7 equal to RA+FL of control point 1. 

7. At this point, vc shall introduce a tahle in CNR called the Equipment Status Tahle 
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(,.ST) The I*T contains an entry for each i/j* device which is present in the. 
configuration; one word is required for each device. E*ch entry contain a 2-character 
display code device type, a flag field to indicate assigned or available, and hardware 
information (channel number, equipment number etc.) Entries may be ordered whimsically, 
bu t the relative position (1ST ordinal) with respect to the first word of the EST must 
be known by the operator in order to assign equipment. 

Returning to the job processing, 1LJ now posts a request (M.REQP) in its output 
register lor equipment of type CR (card reader). MTR searches the EST for such a 
Cevxce and will select the first unassigned card reader (lowest numbered ordinal) that 
it finds. Hence, the order of EST entries must also be known to determine which card 
reader goes to which RE4D package. (Note that if a second READ package were assigned 
to another control point, it would handle the card reader with the next highest EST 
ordinal, and so on.) Each copy of 1LJ can handle only one card reader. MTR marks 
the selected card reader EST entry as assigned and returns the EST Ordinal to 1LJ via 
HJ's message buffer. 

8. 1LJ then sets up the appropriate hardware instructions to sense the status of 
its assigned card reader and let's assume first that it'i. not ready, i.e. the operator 
has not yet put any job decks in the hopper. The system, in general, tries to keep 
as many pool PPs available as possible and since it may be a while before the card 
reader is readies, we introduce a new concept, PP recall. 1IJ uses the old-fashioned 
form of PP recall for historical reasons only. Old-fashioned PP recall required the use 
of a location in the control point area, known as the PP recall register. IW writes the 
contents of its input register into the PP recall register and then issues a monitor 
request (M. DPP) to return the PP to the pool. MTR examines control point PP recall 
registeres during its main loop and if one contains a non-zero quantity, the register 
contents are placed in the input register of an available PP and the recall register is 

reset to zero. 

Modem PP recall requires the use of a monitor function (M.RPJ ~ request peripheral 
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job) foUoved by an M.DFF. M.RPJ alio™ the speeif ieation of a time interval vhioh 
i. te elapse before a pool PP 1. assigned (the time interval may be *ero, meaning 
that assignment should be made as soon as possible). It should be noted that* 

(a) M.RPJ can (and should) replace M.RPP, and 

h \ M RPJ would allow two or more PPs et a single control point to enter recall 

(b) iZnZtolly-, use of the PP recall register doea not pemxtthi. .bxlxty. 

MTR maintains a list called the PP delay stack in PPO memory of PP programs to be 
called after a specified interval; the delay stack is examined each time the clock is 
updated. It can he seen that 1LJ could make effective use of the delay stack feature 
since the event it is awaiting (card reader "ready) is measurable in human time; a pool 
PP vould be required less frequently using M.RPJ than by using the PP recall register. 
But I digress. 1LJ is now said to be in recall; when it is reloaded, it starts" anew, 
i.e., returns to step 4. mi's is necessary since it cannot rely on being loaded into 
a properly initialized PP. However. 1LJ need not repeat all the steps since it can 
determine that control point, 1 already has CM storage and a card reader. Again it tests 
the status of the card reader, returning to a recall state if.it is not ready. This 
time, we shall assume a ready condition. 

9. Other than the test for card reader ready, 1LJ has no i/O driver capability; it must 
load a secondary overlay. The card reader driver overlay is named 2RC. 2RC is loaded 
(as are all other secondary overlays) by presetting 2 locations in PP low core with the 
display code overlay name, entering the load address -in the A-register, and executing 
a BJM to the PP resident routine, R.^VL. 1LJ then enters 2RC which reads cards until 
either the central memory buffer is filled or until an end-of-record or end-of-file 
card is encountered, whichever occurs first. When 2RC has finished processing, it^ 
returns to 1LJ. 

10. 1LJ then loads 2TJ (translate job card).' 2TJ will locate the first card image in 
the buffer and check its validity as a job card. (You will recall that the first card 
of the first logical record of a job is required to be a job card.) Additionally, 2TJ 
will save in PP low core th« Job name (appending ft job count to keep the name unique), 
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the required field length and priority for later use. Control is returned to 1LJ. 
U . Assuming that the job card was indeed valid, 1W now. loads 2BP (check buffer 
parameters). 2BP is responsible for checking that various file tables (which are 
described elsewhere) contain legal values and for setting u P PP low core locations 
in the form required by hardware drivers to be loaded subsequently. (Note: logically, 2BP 
should have been loaded before 2RC in step 9 above} the reason for not doing eo are not 
known to the author) 2BP is genrally called immediately prior to the loading of any 
1/0 driver. It is more important that it be loaded when user l/0 is involved, however, 
since one assumes that system routines such as 1LJ are not going to produce erroneous 
file tables. 

12. 1LJ next loads 2ES (enter stack). 2ES is a pseudo . l/0 driver, "in a sense." "it is 
loaded and treated as though it actually could read and write an allocatable device (i.e. 
disc), but it can't. What it does do is to gather together information about the file 
to be read or written and prepare an entry for a CMR table called the request stack. 
The necessary information about physical device, file position and eo forth is formatted 
vithin PP memory and 2ES enters a PP resident subroutine, R.EREQS. R.EREQS in turn 
searches the request stack for an available location' and formats a request to MTR 
(M.EREQS) to make the entry. (PP resident performs the stack search in order to minimise 
the monitor loop time; MTR, however, must actually make the entry in order to provide 
an interlock on the request stack. If two. copies of PP resident have simultaneously 
located the same empty entry, MTR refuses the second M.EREQS function and the rejected 
PP resident must re-search the stack). When the stack entry has been made, R.EREQS 
returns control to 2ES which then exits to 1W. 1I*T remains in a tight loop, waiting for 
the central memory buffer to be written to the disc. (The detailed mechanics of disc 
roading and writing will be covered elsewhere). 

13. When the buffer is empty (i.e. the disc operation is complete), 1LJ loads 2BP and 
then 2RC to refill the buffer from the card reader. Steps 11 through 13 are now repeated 



until an end-of-file card has been read and written. It can be seen that there is now an 
exact logical rccord-by-log.cal record copy of an input file on the disc. The only 
thing tuat nov remains is to dissociate this file from the BEAD package and make it 
available for running. This is done by making an entry in another CMR table called the 
File Nome Table or FNT. (The FNT was used during the course of constructing the input 
file, but in an uninteresting and difficult-to-describe manner, so ve shall introduce it 
here). The FNT contains a >word entry for every file known to the system; an entry 
cental the file name and type, the type of device on which the file resides, location 
information peculiar to the particular device, current state (busy or not busy), the 
priority and the control point to which the ' file belongs. In the case of the input file 
vhich we have just constructed, 1W will make an TOT entry containing the following items, 
. file name; this will be the job name extracted from the job card; this name was made 
unique by virtue of the fac~, that 2TJ appended a job count; 

- file type: this will be type input. (Other file types will be introduced as needed). 
All files in the FNT of type input constitute the input queue. 

- device type: this will be disc, either 6603 or 6638. 

- location information: during the course of constructing the input file, various disc 
tables were built in central memeory; the FNT entry contains pointers to these tables. 

! 
i 

- current state: this will be not busy 

- priority: this will be the priority extracted from the job card as the high order 
part (called priority level) and zero as the low order part (called sublevel). The use 
of priority bits is describad elsewhere. 

- control point assignment: this will be zero, indicating that the file is not 

assigned to any control point. 

- additionally, in the case of a file of type input, the FNT contains the central 
memory and ECS field lengths requested on the job card. 

Having entered the file in the input queue (i.e. made the FNT entry), 1W returns to 
check the status of the card reader (step 8), entering PP recall if there are no more 
cards in the hopper or constructing another input file if there are. 
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„ t ., ass.nne chore arc 3 ,»ore jobs, so 1W reiterates the above process 3 .ore ti„e. 
ulliBWy reaching the stave vhere it is going in and oat of recall. We no. have an 
input queue containing a jobs (files) it vill be necessary to bring up a package 
t „ select one or more jobs for execution. Before « do that, however, to keep life 
.tapl. and for inetructional purposes, let us drop the BEAD package, this is so.eti.es 
done during normal running vhen there are no »o» job decta to bs entered in order to 
free up the buffer space thtt 1LJ has. 

T' W 1. ttc operator must initiate the dropping of any control point, this is done by 

'AD . . 

ktKAGB typing x.MtfPvhere x is the control point number. In this case, he types. 

Again, DSD vill detect keyboard input daring its „nin loop and vill branch to process the 
HtfP co^and. Processing consists of sending a request (M.tfPDBfiP) via DSD's output regist, 
to MTE. The M.ffcmjfe also contains a control point number, in this case, 1. The effect 
of this function is to cause the monitor to set an error flag vithin the control point 
area of control point one. 

2. Nov you vill recall that 1LJ is still popping in and out, testing card reader 
ready. In addition to this already mentioned test, ' 1LJ also checks the control point 
1 error flag, (it also checks the error flag during processing, so that READ may be 
dropped in the middle of card reading, but this is not too relevant to the current 
discussion). If at any time 1LJ discovers that the error flag is non-zero, it vill 
drop its PI> (via the M.DPP function) vithout setting the PP recall register. This 
leaves control point 1 still occupied but inactive, since there is nov no vay for any 
more activity to be performed. 

3. Meanwhile, MTR has been cycling through its main loop, part of vhich consists of an 
Advance Control Point routine. The Advance Control Point routine is entered once 
every 6k milliseconds and each time it checks the condition of one control point, . 

± n „a win-mine f o 1 A control point is eaid to require 
beginning vith 1 cycling up to 7 and returning to 1. a com, v 

advancing if all of the following conditions are true I 
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- There is a job name. (Thit, condition is met since the job name READ has not been cleared. 

- There is no central processor activity. (The READ package has never initiated any CP 

activity) s , 

- There is no peripheral processor activity. (lLJ haschiopped itself without recall and 

it was the only PP which was attached to control point l). . 

- There are no PP recall requests (either in the delay stack or in the recall register). 
(lLJ did not set the recall register before it dropped). 

- There are no pending entries in the request stack. (The only request stack entries 
made by HJ are during the course of preparing a job for entry into the input queue and 
there are no more jobs to bt prepared ). 

It can be seen, therefore, that control point 1 must be advanced. 

Advancing a control point, from Kill's point of view, consists of calling 1AJ 
(advance job) into a pool P? and attaching the PP to control point 1. 

k. As will be seen later, 1AJ can follow several paths varying in complexity, 

depending on the state of the control point which is to be advanced. The case 

currently under investigation, namely that of dropping a system control point (READ) 

is probably the simplest and involves the following steps. 

1AJ checks the error flag which is set. 1AJ then checks the priority of the control 

point which is given in the control point area; now, since READ is a system control, 

it has zero priority. This fact greatly simplifies the process as will be seen later. 

iAJ requests the loading of the overlay 2EF (error flag). 2EF checks the actual value 

of the error flag to detejrmine which message to enter into the dayfile. In this case, 

the value is 6 (F.ER0d) which directs 2EF to \rrite the following message: 

hh . mm . ss READ 0PERAT0R DR0P 

(Time of Day) (job name) (message) 

2KF returns to 1AJ. 

5. 1AJ begins a Bearch of the FNT, looking for (in this case) files which are assigned 
to control point 1. Each time such a file is located, 1AJ will load the overlay 2DF 
(drop files). 2DF "removes" the file from the FNT} what constitutes removal of a file is 
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dependent upon the file type. 

It »hould be specially noted that those files vhich wore entered into the input 
- que ue ..-re assigned to control point and are therefore not dependent on the existence 
of their creating READ package). When all files have been removed from the FNT, 1AJ 
then searches the 1ST for equipment assigned to control point 1, in this case it vill 

j *„o.i« oviv -in railed to return the card &£->*>?>s-fi 
find exactly one equipment, the card reader. Again, 2DF is called 

to the pool of available equipment. 

1AJ then posts an M.HSTCW function to MTU to request that all central memory 
storage associated with control point 1 be dropped. Control point area 1 is then 
cleared, i.e. the job name, etc, are set to zero. 

We are now faced with a system in an essentially idle condition except that there 
are four jobs in the input queue. We must now initiate processing. To do so, we will 
bring up one copy of the next package at, say, control point 3. 
KT 1 . The procedure for bringing up NEXT is nearly identical with that for bringing 
' ^ P READ and so we shall abbreviate the description. The operator initiates the process 
by typing 3- NEXT. It is known to DSD that the name of the PP overlay comprising the 
NEXT package is 1BJ (begin job). DSD requests, again with the M.RPP function, that 
1M be assigned to a pool PP at control point 3- MTR will select a pool PP and P? 
resident will load the overluy 1BJ. 

2. ibj will perform the usual initialization of PP low core (See READ PACKAGE - item. k) 
eJ1 d then enters the job name NEXT into the control point area for display purposes. 

3. MTR maintains in CMR a location (T.TJAS) which contains the current amount of 
available central memory and ECS. IBJ reads these quantities into PP low core and 
then requests the FNT channel;' (A slight digression: MTR maintains a channel status 
table which ^eludes entries for the 12 hardware channels, and several pseudo-channels. 

Before a PP can use one of the hardware channels or alter a table represented by a 
pseudo-channel, it must request the use of the channel from MTR. This is another 
method of providing a table interlock.) In the case under consideration, the FNT 



-12- 
channel really need not be obtained since there is no possible conflict} but a more 
normal situation would include several copies of 1BJ making identical searches and it 
is considered desirable to execute each job only once. 

)* k. 1DJ performs a search of the File Name Table, looking first for a file of type 
input. Having located such a file, it compares the requested CM and ECS field lengths 
with the currently available storage. If there is adequate storage for the job, then 
the job priority is compared with the priorities of all other jobs which meet the 
storage requirements. The job with the highest priority will be selected for execution. 
Also, during the course of tvery nth FNT search by 1BJ (where n is an installation 
parameter), the priority sublevel of all files in the input queue will be incremented 
by one; the sublevel will not be allowed to overflow into the level, however. "Hence, 
it can be seen (assuming that enough storage is always available) that priority level 

as declared on the job card is the major determinant of the order of execution and 

\ 

that, within a set of jobs of the same priority level, the length of time the job has 

been in the job queue will determine the order of execution. ; 

If 1BJ had failed to find a candidate for execution, it would now enter PP recall in 

the old-fashioned manner, i.e. by setting the PP recall register and dropping out. However 

i 
h job3 are known to be in the input queue and so we carry on. 

5. The selected FNT entry must now be altered. The file name is changed from the unique 
job name to INPUT; the type is changed from input to local; and the control point 
assignment is set to 3- Also, the fields which contained the ECS and CM field length 
requirements are altered to the more usual disc position information. The position of 
the input file, at this poir t t, is logically rewound, i.e. the next record to be read is 
the first (control card) record. 

All this means that the user's input file will be available to him alone (since 
it's assigned to what will soon be his control point) and that it may be referenced 
simply by calling for the file named INPUT. 

6. 1BJ then sets up control point area 3 for the selected job. The job name is 
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changed fro. NEXT to the nan,e of the job to bo executed. Tho priority (vith the 
sublevel field reset to aero) i. entered into the oontrol point area vith the aid 
of a -onitor function (M.RHll). The current pooition of tho input file is aloo 
»aved in the control point area for reason- which may become clear later. 1BJ 
then calls 2EB to format a disc request to ship forward one lo S ical record en the 

input file. 

(You will recall that this first record contains only control cards and is presumably 
not of interest to the user's program). 2ES, through PP resident and the monitor, 
enters the request stack, leaves the INPUT FNT entry busy and then returns to 1BJ. 
1BJ loops until the FNT entry becomes not busy (request completed). The INPUT FNT 
entry is now positioned at the- user's first data record. 

7 . 1BJ now indulges in a game of f ake-out-the-system, the object of which is to 
read the first sector of control cards into a small buffer in the control point 
area. The method used is, briefly, as follows. Temporarily, the FNT entry for 
INPUT is set to reflect a rewound condition (this can be done since the initial 
file position was saved in the control point area). 1BJ then sets up its own PP 
to look as if it belonged to control point rather than control point 3- (Control 
point is a convenient fiction invented for just such cases as this. The area 
occupied by CMB is said to belong to control point 0) . This is necessary because 
it is illegal for a PP attached to one control point to request that data be read 
into the area belonging to another control point. 1BJ then loads 2FS to format a 
rcques.,, in the usual manner, to read data into the sectorized buffer in the 
control point area. 1BJ then awaits completion of the operation and restores the 
proper values in its PP and in the FNT. However, instead of returning the rewound 
position of the INPUT file to the control point area, it Bete the. position of the 
next sector of control cards, this allows 1BJ to perform the above sneaky operation 
each time another sector of control cards is required. 
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8. 1BJ next calls 2TJ to reprocess and skip over the job card vhich is the first 
card image in the control card buffer. 2TJ .ill again check the validity of the 
job card. (Because 1LJ has no facilities for writing an error message for the 
user, a job vith an erroneous job card will be passed along into the input queue 
so that 1HJ/2TJ can sense the error and inform the user). On this pass, 2TJ 
also saves the job time limit in PP low core. 2TJ returns control to 1BJ vhich 
th en completes the setting up of the control point area, i.e, the job time limit 
is entered (via the monitor function M.NTIMfi); the exit: mode is set (via the 
mo nitor function M.PEM); and the required CM and KS field lengths are requested 

(M.ILST^n). If the necessary field length cannot be granted,- 1BJ goes into recall. 

There arc two noteworthy items which follow from this. 

(a) All during the course of the NEXT package discussion, 1BJ was making 
tests to determine if the next task had already been accomplished! such tests 
were not mentioned for the sake of clarity. r 

(b) At first glance, it might seem that 1BJ wild always obtain storage 
since it did first check to see that there was enough storage for the job. However, 
there is no interlock on the value contained in T.UAS and 2 -copies of 1BJ might 
have decided there was adequate storage for their -respective jobs, if the sum of 
the storage requirements exceed available core, then the second 1BJ to request 
storage will have to wait. Also, a job at another control point might have requested, 
and been granted, an expanded filed length after 1BJ has read T.UAS and before 1BJ<« 

request for storage. 

However, in this coe, storage will be granted and 1BJ vill drop out (M.DPP). 
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9. Referring back to DROPPING THE READ PACKAGE, item 3, it can be seen that 
the identical condition now exists at control point 3, that is, MTR must advance 
control point 3. (There is a job name? there is no CP or PP activity? there 
are no PPs in recall or in the delay stack? and there are no pending requests). 
1AJ is now loaded into a pool PP and attached to control point 3- 

1AJ first checks the error flag which is now not set, so the overlay 2TS 
(translate statement) is called. As far as 2TS is concerned, there are several 
major groups of control card types, each of which will be briefly described 
belov. 2TS reads the next control statement from the control card buffer and 
proceeds in one of the following ways: 

(a) -SWITCH, MODIS, COMMENT, COMMON, RELEASE. 

All of these cardu require only simple processing and are handled completely 
within 2TS. When the requested action has been completed and the control card 
buffer pointers updated, 2TS drops the PP (M.DPP) without returning to HJ. 
This loaves control point 3 ready to be advanced again. 

(b) REQUEST 

Only a very little initial parameter scanning is done by 2TS. A few 
parameters are stored in PP low core and 2TS calls REQ (request card processor) 
by altering the PP input register and returning directly to the PP resident 
idle loop. (REQ was made into a separate program to avoid duplications since 
REQ is also callable from a running program) REQ finishes the parameter processing 
and postB a request for operator action on the console display. It then tests 
for operator response which naturally will not happen for a period of time 
measurable in human terms. REQ then simply drops the PP without updating the 
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ontrol card buffer pointer. (The console message remains, however). This has 
the effect of leaving the control point ready for advancing hut insures that the 
8 ame REQUEST card will he completely reprocessed. This procedure is reiterated 
until an operator reBpor.se is received. REO. the* completes 'processing, updates 
the control card buffer pointers and then drops the PP; this leaves control point 
3 ready to he advanced again. 

(c) I^AD, EXECUTE, Njfo0 and program call card 

Minimal parameter scanning is performed and information is left in PP low 
core and in locations llA + 2 to RA + 100 within central memory. 2TS then. calls 
L0D into the PP by using the PP resident function R.^VL. (it might be worth 
noting that this overlay load unconventionally causes a program - I^D - to be 
loaded at a lower numbered location than its caller, i.e. Lffo is loaded over 1AJ. 
The tacit assumption ii. made that L0D is not sufficiently long to overwrite the 
spot in 2TS from which the call is made; this is a reasonable assumption in 
this case, but it should not be made generally). r 

It is not the purpose of this discussion to detail the operation of the 
relocatable loader; adequate documentation appeals elsewhere. A few general 
remarks will be made, however. The loading process is performed by one or more 
of the following routines: L#>, LDR, 2LA, 2LB, 21 B, and in the central processor, 
L0ADHI, & OVIRLjiD. The number of routines involved depends upon the type and 
complexity of the load operation. At the end of loader processing whichever 
of the 5 PP loader routines is in control drops the PP. If neither a PP or CP 
execution was initiated during the course of processing (e.g. NjfcfJ card), then 
the control point is ajain ready for advancing. 

Otherwise, the control point is considered to be profitably occupied and 
cannot be advanced until PP and CP activity has ceased. 
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10. Assuming that the job «e have selected for execution at control point 
3 contains more than 1 sector of control cards, 1AJ/2TS will eventually be , 
faced with the problem of obtaining the second (or n ) sector. And it is 
a problem} the method used defies detailed description. In brief, 2TS vill 
detect that it has either a partial control card or none at all to process 
and so it will return control to 1AJ. 

(This and the job termination case are the only instances when 1AJ 
regains control from 2HS.) 1AJ then calls 1BJ into the same P? by the under- 
handed method of adding one to the second character of the PP input register 
and returning directly to the PP resident idle loop. (Note well, anyone who 
is thinking of whimsically changing the name of either 1AJ or IBJl). Now 
referring back to the NEXT PACKAGE, item 7 end accepting on faith that 1BJ 
knovs how to pick its way through the maze, it can be seen that the next 
sector of control cards will be read into the control point area. After this 
operation is completed, 1DJ then drops out, leaving it to. -MB. to advance the 
control point. j 

11. Ultimately, 2TS will detect either an EXIT CARD o* the end of the control 
statements and will return to 1AJ for job termination. -•• j 

MINAT10N The following section will occasionally rexer back to DROPPING THE READ 
PACKAGE because some portions of the two procedures are identical. In the 
current case, however, we are dealing with dropping a user job. 
1. Control has just been returned to 1AJ from 2TS. The first decision 

that is made is' that this' is the end of the' job and not just a request 
for another control card buffer load. Then the control point priority 
is tested and it is determined that this is e user job (i.e. it has a 



h. 
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n „„,cro priority,. Next, the control point error «U, is checked. 

burning that the Job at control point 3 has terminated abnormally 

,.r some reason, steps 2, 3 and * viU be performed, otherwise, 1AJ 

resumes processing at step 5- 

,„ cans 2CA (checkpoint abort). 2CA checks to see whether er net 
lh „ job took checkpoint dumps during the course ox its execution. 
H so all files associated with the job are locked, i.e. left in a 
.Ut. suitable for restarting the job at some later time; if not 2CA 

simply returns to 1AJ. 

W is called, in addition to the writing of the error.mcssage (see 

1)U „PP1NG IIB HEAD PACKAGE;,. It- k) 2EF -1" ^° «» til ' "~" 
mm and viU insure that there is an end-of-rccord mark. Also, 2ff 

Utter is accomplished through nse of the M.HPJ function (vithout a 
u( . la y specified) to load MP (central memory top program) into 
.nether PP. 20? waits for the dump to be completed by waiting until 
the input register of the other PP no longer contains the revest for 
„„P. All this additional processing is done because the control point 

priority is nonzero. 

,M then uses 2TS to cycle . through the regaining control cards to the 
„e,t mi card or to the end of the statements. If an ml card is 
encountered, processing revert, to norma!, I.e. the following cards 

., rt„„„h no error had occurred. In the latter case , 
are processed as though no errox 

1„ ultimately regains contra! of the dOB IOMINAII0N point; this time, 
however,, the error flog will not be set and steps 2, 3 »d - are skipped. 
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5. At this point, 1AJ records the running time used et control point 3; 
nil further PP time incurred in terminating the job is considered to 
be system overhead. 

6. 1.AJ calls 2CJ (complete job day file) which appends to the file OUTFJT 
all dayfile • messages relevant to the job at control point 3- During 
the course of execution, theee messages were being collected in two 

. places: chronologically within the system dayfile for display purposes 
and as a permanent record of system activity; end in the job dayfile. 
Messages are collected in this manner to eliminate the problem of 
extracting messages belonging to one job when the job terminates. 

7. 2CF (close files) is called to search the JOT for files associated with 
this control point. If a file of name OUTPUT, PUNCH, or RJNCHB is 
located, the file is assigned a disposition code of print, punch Hollerith 
or punch binary, respectively. Then, all local files associated with 
control point 3 which have a nonzero disposition code (including those 

just set to nonzero) are entered into the output queue. A file is considered 
to be in the output queue when the following changes have been made to 

the FNT entry: 

(a) the file name is changed to the job name (as recorded in the control 

point area) 
(o) the control point assignment is cleared, i.e. set to zero 
(c) the priority level (aa recorded in the control point area) with 

a sublevel of 1 has been entered. 
With one exception, files in the output queue are of type local (local 
to control point zero). The exception is the file which was named 
0UTJ1/T during execution; it is set to type output. The reasons for this 
i\rv ohBcure. 
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8. 1AJ now goes through the process described in item 5 of 

DROPPING THE "HEAD PACKAGE, i.e. in conjunction with 2DF, it 
releases files and equipment associated with control point 3. 
Again it should be noted that the files entered in the output 
queue were dissociated from the control point and hence, are 
not affected,, Storage is released and t e control point area 
is cleared. 
). In the case of dropping a system (zero priority) job, 1AJ 

then, dropped out leaving the control point vacant. Now, since 
it would be a great. nuisance to require the operator to bring 
up~ NEXT for each job to be run, 1AJ will automatically bring 
NEXT back to control point 3. This is done on the theory that 
once a NEXT package resides at a control point, it ought to 
remain until the input queue is empty. 1BJ is summoned into the 
same PP by means of the "adding one" method described in item 10 

of NEXT PACKAGE; 1DJ begins processing at item 2. i 

i 

We will now leave control point 3 to the process of selecting and 
executing jobs and consider the problem of what to do with the output 

queue, 

I . The procedure for bringing up the OUTPUT package is nearly 

identical with that for bringing up READ and NEXT, so again we 
shall abbreviate. The operator initiates the process by typing, 
say 2oOUTPUT. The name of the PP overlay comprising the OUTPUT 
package is ljjfa. 10T will be assigned to a pool PP at control 

point 2. i, i r n „ O'-cn 

•>. i)?T lt »*t»rm* Mio t.«ui*1 Inltlall l«n t.l«n nf VV 1*v we (nee RKAP 

PACKAGE A), and then enters the job name OUTPUT into the control 
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point area for cisplay purposes. 
3 LOT ia capable of simultaneously supervising the printing or 

punching of as many as six files from the output queue, but since 
ouch requires the permanent allocation of a lOOOg word CM buffer 
(in addition to the base lOOg) , 10T counts the number of printers 
and punches to n.iaimige buffer space. The EST is searched (directly 
by 10T) to count the number of equipments of type LP or CP. (Note 
tkA-fc these equipments arc not reserved at this point).. ..An M.RST011 
function is then issued to MTU for N*1Q00B + 100B words (maximum 
OlOQb), where N is the number of output devices. This storage will 
remain assigned for as long as OUTPUT occupies the control point. 
The base 100 words of storage are used to control the ownership 
of each of the N buffers. 

h. IffT then checks for a free buffer; since this is the first time 

through, there will natxirally be at least one. The FNT channel 
is reserved via a monitor function and the FNT is searched for files 
in the output queue. During the single pass through the FNT, 
several tilings occur. 

(a) The print file, if any, with the highest priority is 
selected for printing. A buffer is assigned to the 
file and an equipment of type LP is requested from MTR. 
If flithai' a buffer or a printor cannot bo obtained (as 
can happen at later stages) the file is simply returned 
to the output queue. 
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(b) The punch file, if any, with the highest priority is selected 

. for punching, A buffer and a card punch are assigned as in (a) 
above. The PP occupied by 10T is" capable of processing only 
print files, so another PP must be brought into play for a 
punch file. 1J)T requests (M.RPP) that MTR assign a pool PP 
to control point 2 for the overlay called 11$ (punch output). 

(c) At an interval selected by- the insta lation, the priority 
subievels -' all files remaining in lie output queue are 
incremented by one. This insures that for jobs with the same 
priority 1 vel, the output of the eldest in the output queue 
will be processed first. 

(d) Any files .selected for processing during this pass must be 
removed from the output queue; this is accomplished by assigning 
the FNT entry to, in this case, control point 2. 

r 

5. 11 there were no iiles selected from the output queue, ]#T would set 
l.he PP recall register and drop out. However, let us assume a print 
file lias been found. 10T then calls 3j^T. 

6. ~4'V has a few peculiarities which are worth pointing out. 30T is called 
only by 1J-JT and i.; fact, operates as though it were part of l^T. It is 
merely an acciden of history that it is not physically a part of 10T. 
Before 3pT is entered, 10T sets some addresses of 10T subroutines into 
I'P low core in order that 3pT may use them. The most noteworthy of 
these subroutines is the one described in item 4. This subroutine is 
entered frequent! >- by 30T during its processing to insure that printers 
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4 „wl punches are kept as busy as possible. The punch files are farmed 
out., as mentioned before, and 30T l«epa track of the progress in 
printing the several files for which it may be responsible at any one 



1, line 



V.'o .shall now largely ignore the fact that the printing of other files 
;:; ay be initiated and concentrate on the processing of a single file. 
However, because several files may be printed at once, the technique 
used by liJ (i.e. that of alternating 2BP/2ES and 2BP/2RC) is not 
ossible for l^ r f/3>)T. The reading of the disc file must be done 



V 
elsewhere 



The PP overlay CI) was designed primarily to deal with user i/Q ; however, 
it may also be called from another PP program provided that user-type 
parameters are supplied. lu'T requests from monitor (M.RPP) the assignment 
of a PP for CIO, supplying for the input register an address within' the 
base 100 Q word area as well as the name, CI0. r (As mentioned previously, 
space is reserved within this area for information about each print 
files the first five words for each file are known as a File jEnvironment 
Table. (FET). The FET format used by 10T is identical to that specified 
for user i/o). CIO independently begins to fill the proper buffer with 
data from the disc output file and 3^T loops waiting for completion of 
the read operation. (During this loop it may also be printing data from 
other buffers or checking for new files to print or punch). When the 
buffer is full (or when an-end-of record or end-of-file is read), 30T 
begins to print the data on the printer selected for this buffer, 
inter;-vorsing this process with operations on other buffers and 
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ami printers. The printing of the entire file proceeds in this 
manner. When the end-of-file is reached, 30T calls ICO (complete 
output) into another PP. 
ICO is given the buffer number and the EST ordinal of the printer 
usuil. The printer is released (via a monitor function) back to the 
pool of available equipment. The buffer number is used to locate 
the relevant PET, and hence the file name; the buffer is then made . 
available for another print or punch file. ICO then loads 2DF to 
remove the now defunct disc output file. ICO then drops out. 
Meanwhile, (assuming that a punch file was found) IPO has been 
punching cards by alternately calling 2DP/2ES to read the disc file 
into its CM buffer and 2BP/2PC (punch cards) to punch data from the 
buffer. CIO is not required since IPO only handles one punch file 

i 

at a time; another PP and another copy of IPO would be required if 
two punches were to operate simultaneously. When the end-of-file is 
reached, IPO itself perforins the actions described in (8) above, 
calling 2DF to remove the disc punch file. IPO then drops out. 
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CORE DUMPS AND RELATED DEBUGGING AIDS 

Robert W. Bartlett 
Control Data Corporation 



When a program terminates abnormally, the SCOPE monitoring system 
provides a one page dump of information consisting of: 

1. The contents of all 24 operating registers 

2. The contents of 7 core memory locations whose addresses 

are in registers Al thru A7 

3. A 200B word dump of the 100B words before and after the 

core address where the error was detected 

4. A variable number of words beginning at location 000000 

which contain system information, including the names 
and buffer parameter addresses of all files referenced 
by the program. 

Only in rare instances will the average applications programer be able 
to make use of items (3) and (4) in the above list. Rather, he should 
typically make use of the following tools: 

A. Items (1) and (2) above 

B. A core map of routines, entry points, and references 

C. A compilation listing of applicable routines 

The concerted use of these tools should allow the programer to pinpoint 
the FORTRAN statement that was executing when the error occurred. 
In addition, it is often possible to determine the current value of several 
variables used in the statement. From then on, the programer' s intimate 
knowledge of his own program should allow him to deduce what combination 
of faulty input, or coding, or logic caused this particular error to occur 
at this particular place. Let us now discuss in greater detail what can be 
found in these three debug tools. 

A. One page dump (Figure 4) 

The 24 operating registers consist of: 

8 address registers (A0 thru A7) - 18 bits each 
8 increment registers (B0 thru B7) - 18 bits each 
8 operand registers (X0 thru X7) - 60 bits each 



8-14-67 

RWB 

Page 1 of 11 



/v-2 



. AA.005 
CORE DUMP 



The contents of the A registers should correspond to addresses 
of memory locations within the field length of the job. An 
address in an A register equal to or greater than the field 
length specified on the job card would normally be associated 
with a mode 1 arith error. 

To the right of the A and B register contents on the dump is 
a list of contents of memory locations specified by the associated 
A registers. For example, the contents of memory location 
123B referenced in address register A3 are listed as C(A3) = 
1721 6000 0000 0000 0000. 

The contents of the X registers correspond to the values of operands 
involved in arithmetic or alpha-numeric operations. The programer's 
eye should be trained to recognize the following error indications 
in the C and X lists. 

+ Indefinite 1777 

+ Infinity 3777 

- Infinity 4000 

- Indefinite 6000 -- - 

B. Core map (Figure 3) 

From the core map of the attached sample program (figure 1), we 
can learn the following things which are true of core maps in general. 

The first two lines tell us that the job loaded between addresses 100B 
and 2060B and that storage for BLANK COMMON begins at 2056B and 
runs for a length of 2 words. 

The table headed - PROGRAM ADDRESS - tells us that program 

DMPREAD began loading at address 103B and subroutine SYSTEM 
began at address 1143B. To the right of this table are the names and 
beginning addresses of the labeled common blocks associated with 
each routine. For example, the labeled common block named BLOK 
loaded at address 100B preceeding the program (DMPREAD) that first 
declared it. 

The table headed --ENTRY ADDRESS- tells us that program 

DMPREAD has an entry point named DMPREAD at address 104B. 
The remaining eight entry points all belong to subroutine SYSTEM 
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since they all occur at locations greater than the loading address of 
SYSTEM at 1143B. They are: 

Q8NTRY at location 1144B 

SYSTEM at location 1307B 

SYSTEMC at location 1254B 

SYSTEMP at location 1302B 

END at location 1200B 

STOP at location 1227 B 

EXIT at location 122 IB 

ABNORMAL at location 1237B 

In addition we notice that entry point Q8NTRY is referenced by 
location 10 5B found in DMPREAD and the entry point END is 
referenced by location 116B also found in DMPREAD. Since 
DMPREAD began loading location 103B, these calls are 
actually from relative address 2 and 13B in DMPREAD. 

The table headed UNSATISFIED EXTERNALS tells us 

that we forgot to load the subroutine SUB with this run. This 
subroutine is called from relative location 11B in DMPREAD, 
and the program would have quit on a mode 1 arith error at 
that point if other errors had not caused us to exit sooner. 

C. Compilation listing (Figure 1) 

The numbers along the left hand side of the compilation listing 
are the relative locations within the program at which the 
corresponding FORTRAN statements begin execution. For example, 
the set of machine language instructions necessary to perform the 
calculation AO = BO+CO**2 begins execution at relative location 6 
in DMPREAD or at absolute location 11 IB in memory since DMPREAD 
begins at location 103B according to the core map. 

On the page of information below the compilation listing is the following 
useful information. (Figure 2) 

The list headed BLOCK NAMES AND LENGTHS tells us there are two 
common blocks associated with program DMPREAD. Block 01 is 
blank COMMON (the block name has been left blank) which is 2 words 
long, and block 02 is labeled COMMON which is 3 words long and is 
named BLOK. 
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The names and relative storage locations of variables used in 
program DMPREAD are: 

AO at relative address 26B and absolute address 13 IB 
CO at relative address 25B and absolute address 130B 
CO at relative address 01 in common block 02 and absolute 

address 101B 
BO at relative address 01 in common block 01 and absolute 

address 2057B 
BN, CN, and CP do not appear among the list of variables 

because they do not appear in any executable statement 

within the program. 

Now that we know what can be found in core dumps, core maps, 
and compilation listings, let us see how they can be used together 
to find the source of error in the attached example. (Figure 1) 
But before we start let us list the three distinct arith errors that 



occur. 



MODE1 Trying to reference an address that is equal to or 
greater than the field length. 

MODE2 Trying to operate with an infinite operand (3777--- 
or 40 00 ) 

MODE4 Trying to operate with an indefinite operand (1777 

or 4000 ) 

MODE3, MODE5, MODE6, MODE7 are algebraic combinations 

of these three i.e. MODE5 means MODE1 and MODE4. 

Thus we will begin debugging by reading the DAYFILE message (figure 5) 
telling us that we have a MODE4 arith error at address 115B. Looking 
at the core map we see that program DMPREAD begins at location 103B 
and subroutine SYSTEM begins at address 1143B. Therefore, the error 
occurred in program DMPREAD and is in fact at relative address twelve 
in DMPREAD. 000115B 
-000103B 
= 12B 
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If we now look at the listing for program DMPREAD, we see that 
location 12 corresponds on the processing of the END card. To 
escape from this dilemma, we must apply the following rule of 
thumb corrections to 6400 and 6600 addresses. 

6600 Subtract 3 from error address 
6400 Subtract 1 from error address 

Then we find that the error occurred at relative address 7 while 
processing the FORTRAN statement AO=BO+CO**2 . 000012B 

-000003B 
= 7B 

This is because the machine is looking ahead toward execution of 
future instructions before it discovers the error condition from the 
previous operation. Because of parallel operation the 6600 is 
looking further ahead than the serial operating 6400. 

Now, knowing the logic of his program and the statement where 

the error showed up, the programer might be in a position to say to 

himself as follows: 

"The value of BO or CO must be indefinite since arith 
errors MODE1 thru 7 only occur during arithmetic 
operations on specious operands. But CO is equal 
to 3. and BO is equal to CO and both are good values. 
Oops - wait a minute there is a mispunch, BO = CO 
and CO is not previously defined on the left hand side 
of an arithmetic replacement statement. It is good that 
SETINDF (LRC programing manual, Q1.001) helped 
me to catch this mistake or there is no telling what 
answers I would have gotten on this or other machines. " 

In a longer program where the logic was not as easy to trace back, 
the debugging programer might go on to look at the register dumps 
for clues. Indeed, in our example we see that the contents of the 
memory locations referenced in address registers Al, A4, and A6 
have the distinctive 1777 byte characteristic of indefinite operands. 

C (Al) = Contents of 002057 = 1777 0000 0000 0000 0130B 

■- C(A4) = Contents of 000130 = 1777 0000 0000 0000 0130B 

C(A6) = Contents of 000131 = 1777 0000 0000 0000 0000B 
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Making use of the core map and doing the familiar octal subtractions, 
we find that A4 and A6 are referencing the 25th and 26th locations 
in DMPREAD, and Al is referencing the 01 element in BLANK 
COMMON. 

A4 A6 . Al 

000130B 000131B 002057B 

-000103B -000 103B 002056B 

= 25B =26B =1B 

Then looking at the list of variable assignments on the page below 
the compilation listing for DMPREAD, we see that 

Al is referencing BO - 000001C01 
A4 is referencing CO - 000025 
A6 is referencing AO - 000026 

By some thunderbolt technique we should soon discover that CO is 
unwanted and undefined. 

Final mention should be made of the use of a library routine called 
SETINDF as an aid in debugging this example. The control card 
SETINDF. placed after the RUN(S) and before LGO. writes the indefinite 
indicator 1777 into the upper byte of every memory location from 
address 100B up to your field length. In addition, it writes each memory 
location's own address into the bottom half of each word. For example, 
core address 200B contains 1777 0000 0000 0000 0200B. Thus, when 
your program references a variable that has not been defined, the preset 
indefinite value will be used and should soon cause a MODE4 arith error 
to occur. An indefinite value caused by arithmetic operations of the 
machine will look like 1777 0000 0000 0000 0000B, i.e. the 1777 indefinite 
flag will be followed by all zeroes to the right. Thus, the telltale 130 in 
C(A4) and C(A1) should have sent us immediately looking for the undefined 
variable CO. 
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■ 1066 
10*7 
1070 
1071 
10/2- 
10'3 
10/4 



1401 

JO/5 

605(j 
J0S3 

34&4 
1014- 
3154 
3-+05 
020 
-0/J2- 
6040 
Jobl 
lf^O 

y+12 

~3i>*-2- 
1J/7 
lOOf, 
3341 

loo& 

34Db 

-iu&3- 
l<iJ7 

J404 
14l() 

3401 
3*04 

-^000- 
3402 
J0O4 
1014 
3165 
02oQ 

-0/J2- 
6l/0 

140b 

34 03 

.5500 
Jo02 

-400?- 
10/1 
l/OO 
Obl7 
tOO 2 
U/7 

-l/oo- 
0613 
3/U3 
03°5 
3/01 
0415 

-.40 2 
04»3 
30?5 



0634 



NIS<»A 



1155- 



O634 



MSl 



1156 



10SO 



-MS3 — 
MS3A 



MS2 



-OHG — C-.PPFWA-— 

LOW 1 

STO O.PPONE 

LDU O.PPIH 

CHU O.PPIKB - 

LOU O.PPIR8*3 

-LPn 37t) ~— ■ 

STO 

-SHN-— 
ADD 
STO 
HJM 

-MJ>* 



O.OUT 

12 - - 

O.PPIRB*4 

U.0UT*1 

R.TFL 
-MS3 

O.BA 

O.PPIKB*l- 

20B 

D.IN 

MSGA 
-O.BA*-2 

77B 

6 

D.BA*1 
■6 

D.0UT*1 
--12 

37B 



••- ADO 
HJM 

HJH — 

GUI'! 
- LDN 
STO 
HA'"I 
ADO 

LDi — 

SHN 

SrtN 

KJN 

LDI 
LPN 

SgN— 

Pjlvl 

— - soo- 

NJlM 

.... sou 

ZjN 
LDl— 

ZjN 
■■—-. AOO 



12 

D.OUT+1 

R.TFL 

— MS4 — 

t>UF .O.PPONE 

5 

D.Z3 

HS3A+1 

O.Z2 
—0.22 

-6 
--60B 

MS4 

D.Z2 

778 
— 60 B 



READ INPUT REGISTER 
OBTAIN ARGUMENT AODRESS 



COMPARE TO FIELD LENGTH 

-SENSE— ARGUMENT- OUT-OF-BOUNDS 

READ POSSIBLE INDIRECT ARGUMENT 



RECALL BIT 

NO RECALLtARGUMENT DIRECT 



CRU 
-LDD— '■ 

LPN 

STO- 

ZJN 

-LDU 

SCN 
SHN -- 

LML) 

shh 

STO 

-Shn — 

LP! J 

STO O.OUT --■- 

LDN B 

STO- D.Z1 CM WORD COUNTER -- 

STO D.Z4 

-LDC BUF-1 

STO D.Z2 LOCAL PUFFER POINTER 

LOO O.OUT PICK UP A WORD OF THE MESSAGE- 



PtAL MESSAGE ADDRESS 



-SENSE AODHESS OUT OF RANGE (STEP)- 
PEAO NEXT CM WORD OF MESSAGE 



BYTE COUNTER 

ADVANCE bUFFEH HEAD ADDRESS 

ADVANCE BYTE ADDRESS 



-MSG- 



-00046- 



SC0P31A 00419 

" SC0P31A~ 00420" 
SC0P31A 00421 
SCOP31A 00422' 
MSG 00048 

-SCOP31TA-00423- 
MSG ' 00049 

-MSG —00050- 

MSG 00051 
MSG 00052 
MSG 00053 

-SCOP3IA— 00424- 
SC0P31A 00425 

-MSG 00055- 

MSG 00056 
MSG 00057 
MSG 00058 



-MSG- 
MSG 
MSG 
MSG 

- MSG 
MSG 

-MSG" 



-00065- 
00066 
00067 
0006H 
00069 
00070 

-00071- 



.CHAR. ILLEGAL IF GREATER THAN 60 - 
TEST SECOND CHARACTER OF BYTE 



MS4 

0.Z3 

MS2 

0.Z1 

MS5 

-O.Z2 

MS3A 
O.OUTn 



.JUMP iK ILLEGAL 



SENSE LESS THAN 5 BYTES PROCESSED 

SENSE 40 BYTES PROCESSED 

SENSE END OF MESSAGE-FILL WITH ZEROES 



SC0P31A 00426 

MSG 00072 

SC0P31A 00427 

SC0P31A 00428 

SC0P31A 00429 

-SCOP31A-00430 

SCOP31A 00431 

MSG 00079 

SC0P31A 00432 

MSG 00083 - 

SCOP31A 00433 

-SCOP31A-00434— ^ 

SCOP3IA 00435 

SCOP31A 00436 

SC0P31A 00437 

SCOP31A 00438 

SCOP31A 00439 

-SCOP31A-00440 

MSG 00088 

MSG - 00089 

SC0P31A 00441 

MSG 00091 

MSG 00092 

-MSG 00093 

MSG 00094 

SCOP3IA- 00442 - 

SCOP31A 00443 

-SCOP31A 00444 

SC0P31A 00445 

-SCOP3VA-00446 — — 
SCOP31A 00447 

-MSG 00102 - 



— V 



■VER-1.1- 



("SG--ISSUE UaYFIlE MESSAGE 



02/08/68 



PAGE- NO. 



3 ... 



-10/5- 
10/6 
10/7- 
1100 
llu2 
110* 

-lluS- 
110 6 

■lio7 
1110 
1112 
HI* 

-11-15- 
1116 
1117 
1120 
1121 
1122 

-1123- 
1125 
1126 
1127 
11J1 
1133 

-11.3*- 

1135 

11j6 
HJ7 
11*1 



-1U03- 
3=>t>* 



-H ta- 
ll 56 
1157 



2000 1142 
O2uo 0&50 " 
1*13 



MS4 
MS12 



3052 

. ,);,*: 4 

2O00 1156 

0200 0650 

3062 

-0*1 1 

30*4 
. jo53 

\i±l 

loi* 

J1S4 
-O£00"tf63*- 
62*0 
1*12 

0200 0*50 
0100 01 00 
J05j 

-1207 

1007 

16JO 

6J04 US6 
03b2' 



-lbOS- 

0000 



MS"5 



MSlO 



-MSlOA 
MS7 

MS9 



-MSQt- 

BUF 



-SHW- 
KAO 
UJK 
LDC 

•rijrt 
LDN 



■12- 



-MS6- 



-UJN 

too 

-NJN 
LDC 
HJM 
LOO 

-2JN 
AOO 

-LOO 
LPiM 
Shim 
AOO 

-Hjpt 
Cwo 
LOW 
HJM 
LJM 
LOO 

-L.PN 

shn 

AON 
CWM 
UJN 



-OIS— 
OATA 
END 



D.OUT 

MSI 

MSGi 

R.DFM 

M. ABORT 
-MS7 

D.PPIRB+2 
-MS9 

BUF 

R.DFM 

0.1N 
-MS10A 

O.BA+4 
-O.PPIH8*3 

37B 

12 

D.PP1RB+4 
-R.TFL 

O.BA 

M.OPP 

R.PROCES 

R.IOLE 

O.PPIRB*l 
-L-.CPNUM 

7 

W.CPOFM 

BUF.D.Z4 

MS10 

-t*MESSAGE- 




IF NOT, GET ADDRESS OF NEXT WORD 



.MESSAGE FORMAT ERROR 
PROCESS DAYFILE MESSAGE 



-.-ABORT- CP 

IS THIS FOR DISPLAY ON SCOPE ONLY 
vYESyjUMP 

OUTPJT DAYFILE MESSAGE " 



-NO-RECALL 

SET COMPLETEION BIT FOR CPC 



-wel-ocate-wddress- 

TELL CPC 



SEND REQUEST TO OUTPUT REGISTFR 
f-AIT TO IDLE LOOP 
FATRACT CP NUMBER 



WRITE MESSAGE FOR DISPLAY ONLY 



.EXIT 
FORMAT-ERROR-,-*- 



03027* UNUSED -STORAGE - 



-1-39- STATEMENTS 475— SYMBOLS- 



MSG . 

— SCOP31A 
MSG 

— MSG 

MSG 

MSG 

MSG 

— MSG 

SCOP31A 

" SC0P31A 
MSG 

MSG 

MSG 

— MSG 

SCOP31A 
SC0P31A 
MSG 

SC0P31-A- 

MSG ■ 

— MSG 
MSG 

- MSG 
SC0P31A 

SC0P3TA- 

SC0P31A 

- MSG 
SC0P31A 

— MSG 

MSG 

— MSG 

MSG 

— MSG 



-00103- 
0010* 
00**8 
00113 

0011*- 

00115 

"00116- 
00117 
00118- 
00**9 
00*50 
00123 

-0012*- 
00125 
00126 
00*51 
00*52 
00130 

"00*53" 
00131 
00132 
00133 
0013* 
00*5* 

-00455- 
00*56 
00140 
00457 
001*2- 
001*3 
001*4- 
001*5 
001*6 



l-i 



VER 1.1 - MS6— ISS»UE UAYFiLE MESSAGE - •- -02/08/68 PA6E"N0.- 

bYHdOLIC REFERENCE TAflLE 



BUF 000llb6 001036f 001047» 001110* 00U37. 

--CH.UMH •- 0000O23 - -~— --- « 

CH.I-NT OOOtiOlS , _ 

-CH.t-SI 01*0001* ■- ---■■-— - .- - -- ii 

CH.Llb 0U00U16 

— CH.Hb'I 0000O17 a 

CP.tCSM 000203* 

— CH.1DLE- ■-• 0002000 — — -w 

CP.JObhJ 0002020 

CP.l"OVE - 0002000 -- - ^ -- --- « 

CP.SM 0002023 
— CCP'AK 00 000 01 : ,! 

C.CPECFL OOtiOOO* 
-- C . CHEF ■ - • 1 : a 

C.CPEHT OOooOO* 

— C.CHFL 0000004 - - - - •■'■ 

C.CPf-p OOOOOOJ 

— C.OFST 00 00002 : « 

C.CPNC5K 000 00 04 

— C.CPNUM 0000001 — — - « 

C.CPOUT 0000003 

C.CPPkI ooooooo --■ " 

C.CPKA 0000003 

— C.CPSM 0000002 «i 

C.CPSTAI 0000000 

C.CPTIMU 0000O02 --- - - • ----- --- - --■ '- " 

com ms ooooooi 

COIKCma ooooooi - « 

C.D1KFWA 0000000 

— C.OlKPRU — 000 04 11 

C.01RPTK 0000000 

C.OlHKbA OOOOOOI ■--- --" 

C.UiKKBN 0000003 

CUIKUNT 0000001 - - -ii 

C.FCIb ooooooo 

— C.FCPNUn — 0000003 » 

C.FCS 0000003 

--C.FUC 0000002 ----- ii 

C.FEUP OOOOOOO 

— C.FFKbA 0000001 •-- si 

C.FLbL 0000003 

-C. FLOCK 0000003 : > 

C.FLPKU 0000004 
•- C.FthbEri 0000003 - - - i 

C.FLRbWP 0000002 

C.FNAMt OOOOOOO - ' 

C.FHUEV 0000002 

— C.FPK1 OOOOOOO — 1 1 

C.FSC 0000003 

C.FSUEV OOuOOOl n^-i- 

C.FTYPt 0000003 >£> 

C.PPF«A 00 01000 ---- 000000 -»■-- 1 

C.PPSWA 0002000 IA 

-C.PPTwA OOOjOOO *M 

C.PP4»A 0004000 * 

C.PPbWA 000SO0O ' - - •■• - 1 

C.PP7*A 0007000 






VER-l-i HS6--ISSUE UAYFI L E MESSAGE - " 08/08/68-- PAGE-NO*- -_~ 

SYMWOLIC REFERENCE TABLE 



C.RBKA 0000003 

C.RBKAU OO'OOOOO 

C.HBhLAV 000O003 
C.HthHTPA -O00OO00 
C.KBhUNf 000 00 01 

-C.RBT«_ 0000002- 

C.HHTFB 00000O1 
C.RBTLPK- O0O0OO0' 
C.RHTLKm 004 
C.RHTPRU 0U00OO3 
C.RB'lKBK 0000001 

-C.- KB T WPt 0000 00- 

C.KUSCS 0000000 

-C.RUSFS — OOOOOOiJ 
C.RSTA 0000002 
C.RSTnA OOOOUOl 
C.RbTU 000000* 

-_.RSTwP 0000 003" 

C.RwPPCC 0O00003 

-C.KWPPCf" OOOOuOO 
C.HwPPL* 000.0002 
C.RWHHSf 0000003 
C.RWPPwC 0000004 



-C.RVfPPWt — ooooooi- ~~~ 

C.STAICP 0000002 

C.STCPU 0000004 

C.STEI 0000004 

C.SU'B 0000003 

C.510 0000003 
-C.SIPKW 000 0002 _— — 

C.S1PL.W 0000004 

C.S1PMS ooooooi - ~ 

C.STRPRU 0000O02 

C.STPRSA 0000000 " 

C.S1PRBN OOOOOOI 

-CtSTPwC OOOOUOO— — . .,,. „„,,„_ 

O.bA 000ou*0 0010.15. 001022. 001025. 001116. 001125^ 

O.CPAU 0000074 

D.OTb • 00000J7 

Q.tST 0000032 - " v 

D.FA. OOO0Ub7 

-D.H>0 OOOOObO ~~ ~~~ 

D.FFl OOOOObl 
-D.Ff-2 O00PU_2 - - 

D.FH3 0000053 

D.FF4 00000b4 "~~~ ' " 

D.FF5 OOOOObb 

-0.FF6 0000OS6 ~~" ~~ 



D.Fh7 0000057 
j, D. FIRST- --■ 0000O60 



«i;" ( 

— " " ^ 

D.FL. 00000b6 __ -' I-. 

O.FNT 0000020 -■- - ' U) 

O.FRO 0000040 ' —iAi-t 

-0.FR1 00 00041 — — — — — 

U.FK2 0000042 " - . -i 



D.FR3 00000<»3 

n.KH4 0000044 



■VEH-1.1 - rtSG-XSbuE UAYflut MESSAGE 02/08/6B PASENOv 

SYMBOLIC KEKEHENCE TABLE 



D.FH5 OOOOU4_ 
--- (V.t-~Kb 000004b 



D.FK7 0000047 _ ...-. it 

O.HN 0000071 "- -- 

0.1N 0000062 Q0102 0* 001U4 _______ " 

-D.JtCS 000004b—— — — 



D.JH- 0000037 

•-O.JHH 0000046- 

D.JTL 0000047 
D. LIMIT OOOOObb 



0000062 
0000063 

— 0000064- 
OOOOObS 

— 0000066 
0000067 
0O00O/2 
0000030 

— 0000031" 
0000032 

-0000033 
0000034 
0000035 
0000036 

— 0000037- 
0001073 
OOOOOiio 
00000*1 
0000022 
0000023 

— 0000024" 



0000027 



0000013 
0000014 

ooooois 



D.OUT 0000064 001006* OOlOUt 00102?. 001032. 001041, 001043, 001074, 001076 



-0.KH1H 0001(0/5 001002 



OOOQObO 

— 00000/7 - 

OOOOO/O 001001, 001047 

00000/6 

00O0055 

— oooov/o ~~ ' 

0000071 

0000072 

0U00073 

0000074 

000007b 

— ooooo/o — -~ ~~~ ~ 

0000077 

0000060 -- 

0000061 



001003, 001004, 001010, 001016, 001106, 001117, 001122, ?_°_1_133 



-u 



000 00 2b __ __ 1- 

000002ft ' J^ 



T" 



oooooio "" " """ t/0 

0000011 — -f— < 

•0000012 ' 



. jg^. M ^yift — — ... ■-»>■. . ■ WJ f lfSM - WBU i'iij - ■ - ' '- '-^ ■ ? '■ )' l ■ ^ ■ l ;^■ l ■^ ■ ^ ^ry- ^ w ' ^ ^ -*W ^! w -- ■■'^ ■^ l ' '* ^i' ' y 'W g q^g! g P - ' 



,. 










- J VE.R 1.1 .- MSG--ISSUE UAYFii_£ MESSAGE - - ~- 

SYMdyLIC HEFEHENCE TARLE 




[£ 












D.ZO 0000000 

- >- -O.Z1 0O0O001 — 001034. 

0.22 0000002 001040. 


001070 
001055. 


001056. 001062* 001072 




— '' 


i 0.Z3 00 00 003 --" 001052* 


001066 
00H37 








D.26 0000006 
D.27 00 00 07 
F.F.KAK 0000002 









— it 


, F.tHCP 0000 004— — " 










F.EHPP 0000003 

_ „ F.EKTL ooooooi - -• 

LE.FNT 0000003 







.--- - 


1! 


» t.CHMJM 0000007 001134 


i) Mb (3 A 00010J3 001021 


_ n M <,j 0001041 - - - -001077 

MblO 0001114 001141 








II 


'> MS10A 0001U6 001115 

MS12 0001104 


- ■ . - 








MS2 OOOlObS ' -" — - 001067 - 
MS3 0001046 001014 








.. " MS3A - - 0001047 001053*— 

MS4 OOOllOO 001046. 


001061. 


001065 




<i 


it Mib 0001106 001071 

MS7 0001U7 001105 








, n MS9 0001133 001107 


M.rr.PA 0000035 


■' M.CUF 0000011 

M.CPUST 0000036 










. i! M.DCH •-• 0000003 










M.Df-M OUOOOO] 








, 


» M.UPP 0000012 " " 001126 ■ 


• h M.EHEOS 0000034 ---■•- 


M.P4LJSF 0000017 _.. T 


■' M.PPTIME 0000004 

M.RCH 0000O02 











- h M.RCLCP O0000.il - "- 

M.PCP 0000015 






.: _& 


._ „.. M.kEM 0000025 - 

M.RtUK 0O00022 






i 

Lf^-t 


»— M.RPJ 0000037 

M.HPP 0000020 

;. J' -- M.RHKI 0000024 

M.HSTOH 0000010 




- - - 





_:„_.. x 






■■: .*■■■■--■. -aw- l-«:;- -■■■ ■ ' ■ '■'■■:■ ,-.)■. __ - .'■'.;■;"'; 




-£■■■:.,."■■-:-'•■<■■•' '-■■;•■:- ? M ■. . ■ vr J " : - 



VER 1.1 wS6— ISbUt UAYF1_E MESSAGE 02/08/68 PAGE~-NO«r- 

SYMeoLIC REFERENCE TABLE 



M.MTAPE 0000031 
-M.StF 00 00030 .~ " 

M.S1EP 0000005 

n._R •■■- ouoouor ..-..- -.- -- ■- -- ■•- — -■— " .-., 

OV.ATS 0012423 ■ ■ . 

-OV.CMK 03101 j : ' _________ n 

OV.CIO 0031117 

OV.CisP 0031 3-0 "" 

OV.CLL 0031*14 

OV.CLO 0031*17 ' " ■■■" '''-.. 

OV.CL.S 0031423 

-OV.CPL 3201ft -———-—— _____________ ,i 

OV.CfS 0032*23 • , "'■ 
-OV.01S Of 1123 " t: 

OV.OftP 004lb20 

ov.tAu 005302b ■- ■ ■"■ 

OV.UbC 0140203 

-OV.LDK 0140422 : ______________ it 

OV.LOC 0141/03 

OV.LOU 0141704 - - - "■" 

OV.l-iOI OlbOtll 

OV.wEM 0-50-15 ■-- — ■ --■ ■- " • 

OV.I'-Stj 0152307 

-OV.-HE 017200b- " 

OV.PBC 0200203 

OV.RBR 0220222 ~- -" - - " 

OV.HEU 0220521 

OV.KFL 0220-14 -- ---- - - — • " " 

OV.HST 0222324 
-OV.SKb- 0232202 " 

OV.WbR 0270222 

OV.1AJ 0340 112 — - _ " " 

0V.1BJ 0340212 

OV.ltJT 0340224 - - ----- ----- - u - t! ~ 

OV.1CU 0340317 
-OV.1CY 0340331 ■ ; — — - — — ' " 

OV.lUF 0340406 

OV.ltE-- — 0340-05 " ' 

OV.ltl 0340bll 

OV.11X 0341130 °> " 

OV.1LJ 0341412 
-OV.1L1 0341424 __________ . 

OV.lMK 0341522 
-OV.1MW •■- 0341527 - ■-- -- * 

OV.1O0 03417O4 

OV.10T 0341724 ' ' "-■ 

OV.1PO 0342017 
-OV.1K1 0342211 -— — — — 1 ' 

OV.1RO 0342217 
• OV.1H. 0342221 ! — ' 

OV.1SP 0342320 " \ 

CW.1TD 0342404 ~ -. jK*' ~\ 



L 



OV.1XP 0343020 

OV.2bP — — 035022O • — — — ^j 

0V.2bT 0350224 -^ 

OV.2CA 0350301 •- •- ! 

OV.2CF. 0350306 _ 



VER 1.1 KiSG— ISSUE UAYFiuC MESSAGE 

SYflbOtlC KEFEKENCE TAbUE 



02/06/66 



PAGE NO. 



0V.2CJ 
OV.2DF --• 
OV.2EF 
0V.2ES 
0V.2LA 

-0V.2L8 

OV.<iLE ' 
-OV.2LP — 
OV.2PC 
OV.2KC 
OV.2K(j 

-OV.2KT 

0V.2TB 
-OV.2TF 
0V.2TJ 
OV.2TK 
OV.2TS 

-OV.2U 

OV.2wT 
OV.30T 
0V.*L8 
OV.bOT 
OV.7TP 

— O.bPHU- 

O.HCHN 
O.HCMPK 
O.HUP 
O.HDPNP - 
O.HUSK 

— O.KtAU 

O.SKb 

--O.SKF 

O.wHP 

O.WHPH 

O.WHT 

— O.WHTH 

P. CAT 
P.C5T2 - 
P.CST3 
P.CST* 
P.DI-b 

—P. EST 

P.FNT 
P. INS 

p. Lie 

P.RbK 

P.KriT 

— -P.HOS — 

P.SPI 
— P.ZtHO 

R.CPFL 
• R.CPKA 

R.OCH 
— K.UKM 

R.EhEOS 

H.EH^ 
P. IDLE 



0350312 

0350*06 - 

Q350506 

0350523 

0351*01 

0351*02 — 

0351*05 

0351*20 ■-- 

0352003 

0352203 

0352221 

035222*— 

0352*02 

0352*06 - 

0352*12 

0352*22 

0352*23 

-0352*27 — 
035272* 
0361 /2* 
0371*02 
0*00*2* 
0*22*20 

-0000016— 
0000017 
0000002 

ooooolo 

000O011-- 
0000001 

-ooooooo — 

0000013 
0O00012 

oooool* 

0000015 

oooooo* 

—0000005- 
0000011 
0000015 - 
0000016 
OOO0U17 
0000003 

— 0000005 - 

oooooo* 

0000007 
.0 00 0001 
0000002 
0000002 

— 0000013- 
0O00O12 
-OOOOOOO 
0000627 
0000O31 
000071* 

-- 0U00&30~ 
0000300 
00003J* 

ooooioo 



001102* 001112- 



N 

Cv- 

I 

!^~ 



001131 
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SYMBOLIC REFERENCE TArCE 



R.MTk 0000*50 

R.OVL 0000124 

R.OVLJ 0000 111 

r. pause oooo*jo ■ ■■ 

r.proces oo00*»o 001127 

-R.RCH 0000 ?04* — — 

R.RtADP 0000460 

R.RWP 0000505 

R.RwPP OOOObJO 

R.STB ■■-■ 0000620 --■ --• 

R.S7BMSK 0O00611 
-R.51EP 0O00734- 



R.TFL 

— R.WAIT 0000*10 ' 

P.WKlTEH 0000*70 
S.01KPR 0000010 
S.01HPT 000000* 

— S.FNTEQP — 000 00 06- 
S.FNTLK 0000005 

•- S.HNTTYP OU00OO3 
S.RBKUNf 0000006 
S.RBTrtB* 0000003 
S.RBTHEL 0000007 

S.HMTKNO — 000 0006- 

S.STF 0000006 
S.STKA OOOOOOO 
S.S1FE0F 000000* 
S.STFETP 0U00O02 
S.STFNTP 0000003 

— S.SIFKKl— 0000005 ' 
S.STFREL OOOOOO* 
T.CIOLE 0000023 
T.CLK 0000030 
T.CPA1 0000200 
T.CPA2 0000*00 

— T.CPA3 000 0600" 

T.CPA* 0001000 
T.CPA5 0001200 
T.CPA6 0001*00 

--• T.CPA7 0001600 
T.CPS 00000*0 

T.CPT1 000 0b6" 

T.CHZ 0000020 



000063* 001012? 00104** 001123 



T.P10LE 000002* 

T.PPC1 0000060 

T.PPC2 0000070 

T.PPC3 0000100- 

T.PPC* 0000110 

T.PPC5 0000120 

T.PPC6 0000130 



T.CP8 - 0002000 ■- - 

T.CST 00 00 014 

T.OA'fE 0000031 

T.JOATE 0O00027 

T.MON 0000021 ' ~" 

T.USC 00000*0 _ _ _ 

T.MSP 0000037 - """"" sN: 



>> 



•sc 



U3 

tsr 
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MSe--ISi>UE UAYFlLE message 

■ SYMBOLIC KEFtKENCE TABLE 



T.PPC7 
T.PPC8 • 
T.PPC9 
T.PPK 
T.PPSO 

-T.PPSl 

T.PPS2 
T.PPS3 •- 
T.PPS4 
T.PPib 
T.PPS6 

-T.PPS7 

T.PPS8 
T.PPS9 ■■- 
T.SLA81 
T.SLA82 
T.SLAB3 

-T.SLAri* — 
T.SLAH5 
T.StAd6 
T.S1ATCP 
T.STO 
T.TmP 

-t.uas — 

W.CPAK 

W.CPCAF 

W.CPCAL 

W.CPDFM 

W.CPECS 

-W.CPEF — 
W.CHENC 
W.CPEHT 
W.CP^L 
W.CPJNArt 
W.CPOAE 

-W.CPOUT- 
W.CPPKI 
W.CPHCL 
W.C^NESl 
W.CPKES2 
W.CPSM 

-w.cpsTAr- 

W.CPTBUF 

- W.CPTBUL 
W.CPTIMt 
W.CPTIML 
W.CPVHNO 

-W.EUP — 
W.FSTCC 

■ W.FSTNH 
W.FTYPE 

-■w.PPlrt 
W.PPMESl 

-W.PPMES2 
W.PPMES3 
W.PPMES* 
W.PPMESb 



0000140 
0000150 

OOOOloO 
OU00025 
0000041 

— 0000042— - 
0000043 
0000044— • 
0000045 
0000046 
0000047 

-000006O 

0000051 

— 0000052— • 
0000031 
0000032 
0000033 

—0000034 — 
0000035 
0O00036 
Q000OS6 
0000022 
0000035 

-0000056 — 
0000157 
000005] 
0000150 
0000030 - 
0000022 

-0OU0O20 — 
0000155 
0000040 
0000020 
0000021 
0000153 

-0000153 — 
0000022 
0000025 
000 01S6 
OOOOlbO 
0000020 

— 0000020 — 
0000041 
0000050 
0000023 
0000022 
0000134 

— 0000027 — 
0000151 
0000152 - 
0000000 
0000000 
0000002 

— 0000003 — 
0000004 
0000005 
0000006 



001136 
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W.PPMES6 000000/ 

W.PPOR UU00O01 

W.PPTIME 00000<i4 

WtRbHLAV ■• 0000001 

W.HBRTPA 0000000 
-W.HrtKUNT — 00 00 00- 

W.RwPPC'' 0000002 

W.S5W - 00000<ib 

W.STCPU OUOOOOO 

W.S1EI 0000000 

W.STFB 0000001 

-w.sto ooooooo- 

W.STPFw 0000001 
"W.STPLW -- 0000001 
W.STPMS 0000001 
W.STPPRU 0000000 
W.STPK8A 0000000 



-W.STPR8N — 0000000- 
W.STPWC 0000001 
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^ 



X. 



6603 



UNIVERSITY OF ARIZONA 
6400 



501/3256 
controller 
#5 




f / 405/3447~~ 
controller 
#4 



501/3256 
controller 
#6 



f'415/3446 "" 
controller 

#7 





DATA CHANNELS 




113 



Aerospace. Comf t&u^Atr ow 
SBO Remote 



ESO 



^130 



%£'il "oYSTE/A 




3/ J A? 

RKV 

2^ a 



CDC G£0O 



I 



6 6 73 
Data "Srr Cont. 



30 l-B 

D&TR P(40ME 




Broao Bawd Con\mwvi c ati-ow 1-tne 
40. S K-btrs /sec 



I 



301- B 



?5a.«i 

Data S&T 



Buffered Channel 



3 0^0 Compter 
?K u>ov<Js 



34* 7 

C.CMT ROUCR. 



405 . 

C«kc Rita pea 




125 



66m 

Central Computer » 6£K 



A 



5^ISJTCMC^ajrajABCaATCRY 

6635 - EXTENDED CORE STORAGE 
_ __ ___ _. 1 _ C , 00K 

I 



Attachment 



r~~ 66uo ~ 1 



66H4 



^ ECS Controller J* ^[Central Computer - 6$K 



„j 



(0) 




2 

3 
Ul 

6 
7 

111 



*">1 808 i- 



%. 
** 



6603 



Disk 
File 



! h --f, ; Disk Files 

— 3S 1- 

(replace 6603 f s) 



Disk 
File 



808 



Disk Files 



10 



12 



•■>* 



808 S " 




Disk Files- 



808 



~8o8 



Disk Files 





Disk Files 



66.12 



Console 



Console 



6612 



6681 



323U 



*%■ 



2-2321 



-*> 



3U23 



8-607 



Data Cells 



4 
1 



f&B£££Ua) Tapes 
280 



6681 



I - uorl 

-l^jj™mQ»JJttjK.-p-.w 1 -«v»*^~«T-:«.'$ 



I- *>-! 



Switch r~8271E ij | 827 IB 



Switch 



13 u — ^J_668l 



-J 




x~ 



(0) 







2 

3 

6 
7 

11 

10 



12 






, 8 827 IB J^ 
Snitch 



L 



6681 



^ Li?il Li2L. 



Reader 



Printers 



s H iasN 501.1 ,. 



iQJli 

Punches 



._5qj. 



aEEZ 
1-.05 



TO^- ■ "- ■ 



13 



Printers Reader 



Aerospace CouFierURM-xo**' 



CDC 
£600 

1 3 1 K Mekory 



3/1/4? 
i o4a 

CDC 
6400 

£5 K WeMgRY 




Chruwels 



ELECTRICITE BE 



1 2 11 



6613 

Central Computer 

J-.31K_Co.re. Memory.. 
6 I 7 



J______. 



10 



12 



MULTI 



mi. 




6622 



PRINTERS 1000L/M 



PLEXER 



6675 







MAGNETIC TAPE DRIVES 
240 K CHAR/SEC 



3290 



-I 



Telephone SSoo v'ioo 2moo 
line bps bps bps 
9600bps 



^ ^ ^ ^ 



6622 



MAGNETIC TAPE 
DRIVES 240 KG/ SEC 



6681 



211 



211 



6603 



DISK STORAGE UNIT 



I— 211 



ALPHANUMERIC 

DISPLAY 

UNITS 



_£_- 

OPERATOR 
CONSOLE 



6681 




626 ; 
















j_3447 1 

405 ! 

* 








*? A /- 7 I 






405 1 



CARD READERS 
1200 CARD/MIN 



3398 



J L 



252 



3446 



415 



43694/<r. 




13 



6681 



3229 




607 1 



—© 



LA 




607J 



607 




19" DISPLAY LIGHT PEN KEY BOARD 

'RACK BALL PAPER TAPE 
,_, — „„„, READER AND PUNCH 



MAGNETIC TAPE 

DRIVES 
120 K CHAR/ SEC 



282J 



MICROFILM RECORDER 



STATIONS 




8090 



DISK STORAGE UNIT CARJ> 



READER 



LINE CARD 

PRINTER READER 



PRINTER 



C. 405 1 
CARD 

READER 




505 



LINE 
PRINTER 
500 L/MIN 




LINE- 
PRINTER 
500 L/MIN 



A^> 



GENERAL MIMICS 
Convoir ivision 



CDC 64 OO Scientific Computer Systera 




FSU CONFIGURATION 



: TTY 
TERMINALS 




IDA COMPUTER FACILITY 




CENTRAL PROCESSOR 
65K (CJ/MJ) 











6681 








3290 

12 

REMOTE 

211's 

WITH- 

FUNCTION 

KEYS 



10 



6612 

CONSOLE 



3293 

PLOTTER 



_ 



11 



415 

PUNCH 



12 



6681 



.2779, 



2-604 

TAPES 



L3JL5JL 




501 

PRINTER 



3447 



405 CD, 
{READER 



6635 



Central Ccamit3r-65K 



Extended Cgs®" Storage? 

t 




.CS- CoatroHQr 




66lk 
Central Computer - 65K 






80S 






808 l 




TO TTY'e 



6612 



6612 



aS5_ 



<* 6681 



sGDE] 



_232l1 2321]. 




~ "* — "■ ' &WBBJ hfcW ~ hJBm — *1—M i i i iimiIhi m in-*-— ^ ■■■HiMiii 1 



-[668T 



1— ^"ggBT T- 



jjWf 



s. 










KNOLLS ATOMIC POWER IAD0MT03Y PIAHH3D C03F2GUBATI0N 

159 



660V 
Central Computer - 65K 



r 



ii23_ 



6603 



808 



6612 



-i 



6681 



6681 







sji 




^SiglJ 



6Sl4 
Central Compute r- - 65K 




6603 



s£%- 



808 



808 



6612 



lm&2±6m \MLiJailmIMB&El L 



66SI 



280 



3447 



JpU 



B271B " 



827 IB 



6681 



^2§6 



_5Q1 



3659 h->' 



L.5Q1 j 



U— t 



3644 



415 



-> 



3644 



j 59 «a — 3256 ^ °^—|3447 =$— 



J5Q1. 



521 I 



KNOLLS ATOMIC POWER LABORAl'ORY CURRENT CONFIGURATION 



160 






56 14 
6S"K 



M)B 



6681 




3 2S& 



5*OI 



3 At>oiT»ow*i- 
__,_. 8231 TfA/Av^-Hi 



4o. 8 H: 8/S£c |.»wes 
(6 OOO.. CHAR/Sirc') 
4 M ILf s 



dSE) 




2/2 8/67 

7 »o (/. 



668i 



Z34-46 



4.IS" 




3a5-<5- 



•ToL 



(pec'6 7) 



/2 



/3 



668 




6S8« 



CRT 
OT-3S *?«$**.•. 



I 4or 

0960) 




6414 
Computer 



Central Memory 

65,536 

60-bit Words 





Peripheral & Control 

Processors 

4096 12-bit Words Each 



4) 

e 
c 

to 
.a 
O 



I/O Channel 1 



10 



LI 



L2 



Disk 
Controller 




6681 

Data 

Channel 

Converter 



6612 
Console 



6681 
Data 
Channel 
Converter 



6681 

Data 

Channel 

Converter 



6603 
Disk 

85xl0 6 ch. 



3256 
Printer 
Controller 



3256 

Printer 
Controller 



3446 

Punch 

Controller 



3447 

Reader 

lontroller 



3447 

Reader 

Controller 



111 

Plotter 

Controller 



3229 

Tape 

Controller 



NORTHWESTERN UNIVERSITY 
Vogelback Computing Center 

CDC 6400 Computer System 




501 
Printer 
1000 LPM 



64 ch 
136 col 



— 415 — 

Punch 
2 SO CPM 



405 

Reader 
1?0" HPM 



—zm — 

Reader 
1200 CPM 



565 
Ca lcomp 
Plotter 



12" width 
.010" increments 



150 "/sec 
30, 83.3, 120KC 




MOBIL OIL CC. ..'ORAT I ON ( MOGS ) 







£<S03\ }\£603} 



CO 



;6s/ 



Geophysical Services Center 
1930 Proctor Street 
Dal las, Texas 



6604- 



569/ 



10 



11 



12 



?6S/ 



333/ 



h 



QSS 4 OS 



DPZOS 




5681 






see/ 



gse&or 



3Z66 



2IIG 



~~$Z77g~\A 



SOL 



zozc 



405^ 



jTBTTS 



4-15" 



20ZC\ 



X&M //A? 



13 



GSSI 



32-2S 




GOT 




cor 





1 



NYU — Courant Institute CDC 6600 Channel Configuration (3/5/68) 
Chan. 




o 

H 

ns 

•H 
U 



C/J 


6 


yl— X 


*■" 


w 




H 




KN 




H 


7 


H 




O 




vo 


10 


vo 




o 




Q 
o 


11 



12 



22. 



6605 £isk 
Controller 
with 
Speedup 
Option £l 



4000B Disk 
Pile 



6681 Channel 
Adapter 



Homebrew 
Interface 



6681 Channel 
Adapter 



DDP 116 1 
Computer | 










5657A Drum 
Controller 




865 
Drum 



Special Option 
60028 Tape 
Controller 






6676 Teletype 
Multiplexer 



6622 Tape 




Controller 








6622 Tape 




Controller 





626 1-inch 
tape drive 



626 1-inch 
tape drive 



6602 Display 
Controller 



DD60 Display 
Console 



6681 Channel 
Adapter 



|5446 Punch 
I Controller 



I 



415 Card 
Punch 



5256 Printer 
Controller 

T 



H 



501 Line 
Printer 



5256 Printer J 501 Line 
Controller "" Printer 



I 



6681 Channel] 

dapter < 



5447 Reader 
Controller 


1405 Card 
Reader 



Special Option 6 0029 
Reader Controller 



6681 Channel 
Adapter 



5422 
Tape 
Control 
-ler 



We 

have 

six (6) 

607 

1/2 -inch 

tape 

drives 

which 

may 

be 

connected, 

as 

desired. 

Normally 

all six 

are 

connected, 

to the 

5422 • 

and none 

to the 

6 0028. 



188 




(S/ y 1/ AT & « f-f^iOj fjy. 



INPUT/OUTPUT CHANNELS 




G603 

DISK 



00 



6681 
DATA CHANNEfc. 
CONVERTER 



3228 
TAPE 
CONTROL 




6681 



-L. 



24«7 
READER 

contro; 



3256 

PRINTER 
CONTROL 



805 
CARD READER 



501 

PRINTER 




34U6 
PUNCH 
CONTPOL 




64 TTY*£ 



«15 
CARD PUNCH 



- 3 - 



SAO CONFIGURATION 



"" , 

65K 


6400 


S.N. 8 



r-0- 6603 
-1- 
-2- 
-3- 

-4 
-5 

-6 



f311B-301-tf -301- 



6681-3266B-J 

6681-3234 

6681-3121 



311B-203-|f -203- 

L311B-203-JJ-203' 



Honeywell 
200 



T 



-»" 




oneywell 
120 



SDS 910 



CR CP LP 

CR LP 

Real time 



09} (9-track tape) 



-7-6681 



3256/501 3256/501 3256/501 3446/415 
6602/DD60 
66 81- 



10 
11 
£ 12-66 81H 



J 607 
607 


607 

607 

_ji 


607 
60 7 



13- 1 



•3447/405 
'3447/405 
>691 (paper tape) 




